Op ar August 
Science 722: 


MONTHLY Founded 1872 


> 


Some men work in 


offices, others out 
Of COOTS. ta consequence 


there are strong contrasts in 
skin textures and beards. The 
New Improved Gillette makes 
shaving comfortable and en- 
joyable to every man, It has 
ashaving edge with ample 
spacebeneath toreceiveshaved 


° Nhe New Improved 


Gillette 


SAFETY—<@=> RAZOR 


for ar soft as sil 
GOOD shave sill 
‘become a PERFECT 


hair and lather without clog- 
ging; [J] an adjustability of 
shaving edge so precise as to 
suit any skin and beard; [5] 
a micrometric exactness of 
dimensions that makes it the 
hand-tailored razor for your 
face... Geta New Improved 
Gillette today and your shay- 
ing troubles are over. 
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SHARING FIRST PLACE WITH CADILLAC 


When comparisons are suggested between lesser cars and the La 
Salle, it will pay to remember that the General Motors Corpo- 
ration—manufacturer of the leading automobiles in every grade— 
is behind the creation of this especial value in automobiles. The 
Tia Sallashazeaswitl: Calillac:the fancous 90-Iegeee, Vsype, 
cight-cylinder engine—together with first place in the fine car field, 

FOR A SMALL DOWN PAYMENT —with the se 

velo of your sed car acceptable a1) cash—pou sey 
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CADILLAC MOTOR CAR COMPANY 
DIVISION OF GENERAL MOTORS CORPORATION 
DETROIT, MICHIGAN OSHAWA, CANADA 
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lectric Toaster Helps 


Pay Public Utility Dividends 


By WALLACE AMES, Financial Editor 


“ CAPEAKING of bargains,” re 
marked Mr. Crane to his 
thrifty wife, as he looked up 
from the evening paper, “this 

ought to interest you. Here’ is an 

advertisement by the Electric Light 
and Power Company showing nine 
electrical appliances for home_use 

which all together cost only $t a 

week to run 

"This advertisemene says that the 
current consumed by a hair dryer used 
fone hour each day costs only 4c a 
week, We can run an electric bath 
room’ heater twenty minutes every 
morning for 9¢ a week. How about 
an electric vibrator? You can massage 
with it one hour a day, if it takes 
that much time getting the kinks oue 
of your system, for 2¢ a week, Gee! 
T never realized that there were so 
many uses for electric current, and 
that it was so inexpensive. Did you” 

“L began to realize it this after- 
noon,”” replied Mrs. Crane. While 1 
was down town I had a little time and 
0 stopped in at the show room of the 
Electric Light Company. And T could 
hardly tear myself away. There were 
so many clever, labor-saving electrical 
‘contraptions there. 

“Why, wich a few of those licele 
contrivances I could get our house 
work done in less than half the time it 
takes me now. And they do things so 
well. 

“Let's look over our budget, plan 
it over a bit, so.we can buy more 
electrical ching.” 

Mr. and Mrs. Crane's observations 
suggest a very big, important reason 
why public utility secutities are today 
rated as sound investments. Public 
utility companies are making great 
strides in the matter of increasing the 
market for their services. 


‘OMEONE, whose name we do not 

recall, was asked how to become 
wealthy.” His terse reply was: "Make 
something that everybody wants. 
‘That comes pretty close to descnbing 
what the electric light and power 
companies have been doing these last 
several years. Only they have been 
producing something that everyone 
not only wants, but needs 

When the industry was in its 
infancy, not so many years ago, elec- 
tric current was used for lighting and 


to a certain extent for factory power. 
The progress thar has been made 
within recent years in increasing the 
use of electric current. makes the 
imagination stagger. 

Let's begin with wired homes. Tea 
years ago only 5,260,000 homes, or 
22 percent of the country’s roral were 
wired for electricity. Today the 
umber has been increased t0 16,000, 
900 oF approximately Go per cent. 
‘Thus, ‘within ten years the ucilities 
have increased their potential home 
market nearly 300 percent. Once a 
home is wired, every additional 
electrical appliance used adds to the 
ucility company’s revenue without 
adding commensurately to its over- 
head 

Whereas, in the beginning, clec- 
tricity was used in the home for light- 
ing only, nowadays it scems as 
though almost everything is done by 
electricity. There are at least 39 
domestic appliances consuming clec- 
tricity, such as irons, vacuum clean 
ers, relnigerators, oil heaters, sewing 
machines, washers, radio sets, ete 


DURING 1926 the retail value of 
various electrical appliances sold 
reached the total of $75,828,000. 
Radio sets and accessories added 
another half billion. Nor oaly did 
the utility companies make a normal 
profic for their investors on their 
roportion of this accessory business, 
wut the installation of all these ap- 
liances means a permanent increase 
In the use of electric current. 

Your vacuum cleaner means a 
market for from $1 to $4 of electric 
current per year. And there were 
a million new vacuum cleaners sold 
last year. Your coffee percolator means 
from $1.50 to $6 of current. And some 
four hundred thousand  percolators 
were sold last year. If we were to go 
a through the entire list of electrical 
appliances we would find that they 
alone increase the income of the 
utilities by millions upon millions of 
dollars pet yest, 

Lest the reader begin to calculate 
that he is spending too much money on 
electricity it might be interesting here 
to insere that the toral year's electric 
bill for the average family is only 
$27.89. The valuable and convenient 
services which we get from electricity 


areamong our most trivial of expenses 

While great strides have been made 
in increasing the sale of electric 
current in the home, similar progress 
has been made in commercial and in- 
dustrial fields. Electric power has 
replaced steam power in factories 
Industrial plants, office and apart- 
ment buildings, hospitals and various 
types of institutions which once gen- 
crated their own power have in num- 
berless cases discontinued their own 
generators to become big customers 
Df the centeal stations. 


MODERN advertising has done ics 
share toinerease the use of electric 
current. Look atall the electric signs, 
and the brightly lighted store win: 
dows. Civic pride has helped with its 
“White Way'” street lighting, 

‘An indication of the increased mar- 
ket for power in industry is given by 
the figures on motor horsepower op- 
erated by electricity purchased from 
central stations. The figure in agt4 
was 3,884,724. By 192} it had in- 
creased t0' 13,365,663. More recene 
figures are not available. 

‘Including domestic, commercial and 
industrial uses, there are now fully 
three thousand separate ways in which 
electric current is used. In the one year, 
1ga6, nearly one and a half million 
new customers were added tothe books 
of electric light and power companies, 
bringing their total up co nearly 
twenty million customers. Each de- 
partment, domestic lighting, commer- 
ial lighting, and power customers, has 
shown an increase around yoo percent 
ducing the last 10 years, 


in good 


vestment bankers 


scrutinize every 
piece of public utility financing with 


eat care. Their engineers and 
lawyers go into every detail. Reports 
in the fies of bankers are volumtous 
and complete. \Each individual offer- 
ing of stock or bonds is made to the 
public on its individual merits, not 
alone on the status of the industry as 
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Here is the 
ANSWER 


to questions which 
bother many investors 


How can you tell what gives first 
mortgage bond absolute safety? 
How can you get the highest 
‘come from your money, consistent 
with safety? 

How can you select a safe invest 
ment house? 

How can you retire in 15 years on 
your present living budget? 

How can you get 64%—more than 
double the savings bank interest 
rate, with all the convenience? 
‘ou judge the security 
back of a first mortgage bond? 


What is the history of the frst 
mortgage bond in Chicago? 
Why can Cochran & McCluer sell 
first mortgage bonds in every state 
of the Union without salesmen? 
Al of these questions and many othe 
tal to investors are anewered inthe new 


tition of # famous book, "Behind the 
Scenes Where Bonde Are Made,” Get your 
sony tom Well elalyseadt, Nosaler 


Cochran & MeCluer Co. 


Never a fom to any inventor 
46 NORTH DEARBORN STREET 


The Real Estate 


Educator 


A most comprehensive yet concise 
arrangement of useful faces about 
buying. selling, leasing and sub-letring 
state, contracting, for ere 
tion of repairs, mortgaging, transfer- 


oe ion. | 


Price $2.00, postpai 
| 
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To Help You Get Ahead 


HE Booklets listed below will help every 
family in laying out a financial plan. They 

will be sent 00 Feques 

How to Build an IndependentIncome( 

Edition) —Describes a. plan. for bung 

First Mortgage Bonds 

more a moath, and shows 

be accomsplished by system 

sess: The FH. Smith Company, Smith Building, 


| Washingson, D.C. Ask for Booklet 75 


‘The House Behind the Bondstemindsshe io 
‘estor ofthe importance, noc only of srady 


at, het of checking up the banker sho 
kc Fadcliy Bond & Morepae: 
Con 188 New York Life Building, Chicapor I 


Behind the Scenes where Bonds Are Made 
tells How you can rete in fftece years 


$2 econ equal to your preeet tiving budge. 
This bookkee cas te stared by weiiog 


fe sceured by writing 0 
ye Noth 


Wine investments obvi 
cannot he guaranteed by the 
Publisher, every effore will be 
rade t insare that only adver: 
tieements of absolutely reliable 
companies are accepted. 


thip can't be described: ‘Bet 
can be enjoyed, by those with 
‘courage to save instead of spend. 
‘With to much at stake, let your 


Mortgage 
Bonds. They are triply-secared 
—by ample physical property; by 


Fidelity’s conservatism; by our 
xuarantee of the payment of 
Principal and interest when due. 
You'll invest more often and 
more wisely after reading Fi. 


Behind the Bonds.” Send for it 


There is a reason for 

World-Wide 
Confidence 
IN 


SMITH BONDS 


& ‘ery safeguard and provision, our 
Jong experience in the 
gage field recommends, is ui 
for the benefit of the investor. 


Every Saith Bond is secured by 2 
First Mortgage on improved Real 
Estate—a First lien on land and 
nts a first lien in effect on net 
ty caraings, the owner being 
Fequired to make monthly payments 
in advance for interests and a por- 
tion of the principal, 


Cra atari in sats 
Smith Bond issue is a first mortgage 
fon property advantageously located, 
whose valuation, as established by 
competent and reputable appraisers, 
is substantially in excess of the first 
mortgage. 


These and many other 
important factors make 


SmitH Bonps — They Yield 


Safe 65% 


Interest Sure 
IncomeSatisfactory 

Denominations of $1000, $500, $100. 
Maturing from 2 to 10 years, 


Ask for Booklet Na. 75.29 


Our Mail Service Department 


No matter where you may be you 
can avail yourself of the Mail Order 
Service of our Home Office in Wash- 
ington, D.C. Your investments and 
inguiries will be given the same per- 
sonal, efficient and courteous attea- 
tion you would receive if you called 
at one of our offices. 


TF, H.SMITHCo. 


Founded 1873 
‘Smith Building, Washington, D.C. 
285 Madison Ave., New York, N.Y. 
*Goutineatai &. Commercial Bask 
Bidg., Chicago, Il. 
Ausaxy — Burravo 
Sr. Louis 
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By questioning 3,343 oil burner owners, the 
Popular Scicnce Institute af Standards wa 

to compile a list of 2 number of 
‘hac were found to be giving general satisfaction 


The J RUTH ABOUT OIL BURNERS? 


PEN up a booklet on oil 
burning in any traia, wait- 
ng room or public place, 
ind it is almost a certainty 
that the stranger vext to you will 
start a conversation. ‘This unfailing 
dnverest fa seldom accoenpaatod by aay 
particular knowledge on the subject, 
ither, For if more people really knew 
about oil burners, they would not 
just be interested but would own onc 
Of these truly wonderful devices. 

When it comes to knowing about 
il burners and the degree of satisfac- 
tion they give, the Popular Science 
Institute of Standards probably has 
more complete and impartial knowl- 
ge on the subject than any other 
organization. The Institute has speat 
a year's time and several thousand 
dollacs in gathering the data that it 
has on oil burners. 

‘The one outstanding fact deter- 
mined by the Insets ivesigiion 
that rocially eve oor of © 
oil ymealatraeery ied and considers id 
his burner has lived up to the promises 
made for it. One thing is certain—if 
the public as a whole were as fully 
convinced of the efficiency, conven- 
ience and comfort of oil burners as 
is the Institute, there would be few 
homes without them. 

This opinion is based on the data 
in the Institute's preceics after 
questioning 3,343 oil bumer owners 
located in 252 cities in 30 different 
states. The findings were entirely 
impartial, the whole investigation 
being conducted by the Director of 
the Popular Science Instirute, Dean 
Collins P. Bliss of the College of 
Engineering, New York Universicy. 


This investigation was undertaken 
for three reasons. First, to secure 
‘general information on this subject in 
which readers had shown considerable 
interest. And, in the second place, 
to be able ro’ authoritatively advise 
readers just what makes of burners 
would give them good results. ‘The 
third reason for the investigation was 
to protect both Popurak Science 
Monrucy and its readers in regard to 
oil burner advertisements in the maga- 
zine. All oil burners advertised in 
Poputar Science Moxtnty are cov- 
ered by the pablisher’s guarantee. 
Popurax Screncs Monruty cannot, 
and will not, carry the advertising of 
any but reliable burners, 

Over 1400. readers have already 
written the Insticure and asked for 
specific recommendations of oil burn- 
ers for their homes. Many of them 
have written telling us that they have 


J 
Popular Science Monthly 
GUARANTEE 


“The above sal on an alvertncment 
fee bes opperelne tse by oe 
Popular Seelam 


Leet eles 
EE ee 
peek Eafe 
Spblper pree 


Smnotce Mowat may expect them 
to eve abwolute satisfaction oder 
Sormal and proper sue. Our readers 
fn buving these products are gearan- 
feel this saciiection by Porctan 
‘Shewce Most 

Trex Poneman 


installed burners recommended by the 
Institute and how pleased they are 
with the results. One of these new 
owners recently wrote, “I only wish L 
had asked you before; our oil burner 
has been such a comfore."" This seems 
10 be the general artitude, 

‘The difference hetween heating with 
oil and with coal is, they have found, 
the difference between having an even- 
Ipbeabet wast besos ares OF poo: 
hot oF too cold one; between absolute: 
ly forgetting heating problems, and 
shoveling, sifting and constancly at 
tending a furnace. As to the cost of 
using the two types of fuel, most 
owners report slight  difference—a 
few spend less, some spend slightly 
more for oil chan for coal, but the 
majority find the cost about equal. 

‘Then there is the question of setv- 
ice. Many people who have had no 
experience with oil burning are under 
the impression chat frequent service 
calls are customary and necessity. 
This is not true, Good burners, such 
as those on the approved list of the 
Popular Science Institute of Standards, 
require little servicing and such serv 
ice as is required receives prompt 
tention, with no inconvenience on 
the part of the owner. Contrast this 
with the daily calls of the furnace 
tender and ashman when coal is the 
heat supply! 

Readers writing for recommenda- 
tions of burners should tell (a) num- 
ber of rooms in the house, (b) type of 
heating system, (c) average annual 
coal constimption, (d) whether gas and 
electricity ate available, Address the 
Popular Science Instieute, 250 Fourth 
‘Ave., New York, N. Y. 
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Get the benefits of high compressio 


have long known that the 
efficiency of gasoline en: 
increases as their compression is 
raised. 


AUTOMOTIVE engineers 


‘The compression of the present 
day automobile is as high as the 
limitations of ordinary gasoline 
permit. Gasoline is not a perfect 
fuel. It explodes too soon (i. &., 

“knocks” and loses power) when 
compressed beyondeertainlimits. 


That is why automotive re- 
search devoted many years to the 
development of “ETHYL” fluid, 
which, when mixed in very small 
quantities With motor gasoline, 

its knocking tenden- 
a high compres- 


ETHYL GASOLINE CORPORATION, 


sion fuel. The fuel so mixed is 
nyl Gasoline. 


Ethyl Gasoline has brought the 
benefits of high compression — 
greater power and flexibility, 
faster pick-up, reduced gear- 
shifting—to hundreds of thou- 
sandsof motorists. This is because 
carbon deposits raise the com- 
pression of your engine beyond 
the point at which it was designed 
to perform efficiently with ordi- 
nary gasoline. 

Try Ethyl Gasoline to-day. En- 
joy 


never before experienced with 
your car. The “ETHYL” trade- 
mark shown above identifies the 
Ethyl Gasoline pump. 


25 BROADWAY, NEW YORK CITY 


What high compression 
means to you 


HAE principle of high compres- 

a Is readily understood. The 
tighter you pack the powder charge 
ina muzzle loading gun, the greater 
the lorce given the bullet. Similarly, 


jon therefore 
ing the sixe of 


ied mechanically oF 
through the formation of carbon. 


Higher compress 


means a more 


berfor 
pressionand the useof ordinary gasoline. 


ETHYL GASOLINE 
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Beyond All! Cxpectalion 


We had scarcely hoped for such performance. New as today— 
old as Grebe's reputation and experience—the Synchrophase Seven 
typifies Grebe leadership of over seventeen years—a leaders! 

built on the production of only the best that engineering ski 


could devise 

For nearly a score of years Grebe has developed device after 
device— radical, practical, permanent—for the improvement of 
radio reception. 

And now—the Synchrophase Seven—the latest proof of Grebe 
leadership. 


1 Controlling Dial 
that tunes accurately without aid of additional dials, 


S-Point Tuning Drive 
smootiv-running. permanent adjustment. 
5 Tuning St 
Tor maximum selectivity and fidelity of tone. 
7 Useful Tubes 
ech playing a distinct and important part in the produc- 
ton of tone, volume and distance. 
The gine of acacted butt grain walnut has a panel of 
French marquetry exquisitely designed and wrought. 
Booklet P gives the details. 
Your dealer will demonstrate. 


AH, Grebe © Co, Inc., 109 West 57th Street, New York City 


YNCHROPHASR, 
REBE S normsE RADIO 
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C ommander Byrd Tells ~ 


“Coby We May Wait 20 ©Years 
for Ocean -A7R Lines 


An Analysis of the Trans- Atlantic Flights of Lindbergh 
and Chamberlin, by the Man Who First Flew to the Pole 
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‘tous Rom New York 
il, two weeks 

"equally amasing 
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erlin and 
lying to wit 
Targely obscured the fact that 
ile thereby’ priceless co 
ns to the se 
‘Thousands of 


ce of nerona 
weeks flooded the world 
justly extolled the fine courage of 


the trans-Atlantic flyers. Much was 
nade of the I, for 
ge, ogre that 5 tle praise” wag 


pilots’ 


type planes and 
4100 miles, respectivel 
proving that their eraft were 
ks; they steered. the whole 
way by compass, demonstrating that 
the new earth i 

a highly reliable 
they kept. their 
turning 


isparaged the flights 
as a contribution to com 

transoceanic air lines. In Lind- 
bergh’s ease they called attention to 
the fact that he flew alone, and de- 
lated that no passenger would ever 


prised even his Ww 
the last moment, 


lowed the trans-Atlantic flyers 
masing hops to Europe was one man ‘ho, 
Patter flon say tier keew tha pes 

rounding them, and the skill required 
‘ary them through. That wae, Comman 
ter Byrd, first to fly over the North Pole 
ni eof the, worlds for i 
Iavigators. For him, the flights over the 
‘cea were no daredevil race. ‘They were 
thoughtful, courageous efforts to advance 


graceful 
Pilots who ished them. He gives us 
Sn authoritative picture of the enormous 
work to be done before regularly scheduled 

‘follow the lonely trail blazed 


over the Atlantic with Chamber 
‘was pointed out that, s 
the sea likely would’ have me 


tightrope across Niagara Falls, 


IESE are not sound « 
first crossing of the 
glish Channel, was d 


erate 
of our transco 
records show that people the 


ae 
otherwise. 

twenty years, ” 
regular comin rat 
air service is established. 
these two pilots have done, though, 
is to reveal the nature of the hazards 
by first-hand experience, and, lil 
Bleriot, to inspire men with 

| confidence that they are not too 


great to be conquered ev 

‘They have demonstrated, 
| thing, that ocean flight will remain 
| a gamble until we have full and ac- 
‘curate knowledge of weather over the 
sea. Heretofore ocean weather data 
have been collected haphazard 

All of us who look forwand to: 
flying in the future have examined 

9 


every detail of the weather records 
Lindbergh and Chamberlin brought 
down with them, for theirs is the first 
complete first-hand i 
ed over the Pari 
4 limited period of time. 
CR governmental Weather 
Bureauhas madea science out of 
‘weather prediction for this country. 
Storms can be foretold: precipita- 
d temperatures can be ap- 
ed in advance; and the 


tables. “But we know relatively 
Tittle about the weather over the 
‘ocean. Of course, it roughly follows 


that of the contiguous land to the 
westward. ‘This is 50 because the 
evailing wind motion in. the 
forth Atlantic isfrom west to east. 
‘Vessels making passage from Europe 
to America regularly submit their 
sueicorological data through various 
channels to our Navy Hydrographic 
Office in, Washington, ‘D.C. S 
called “Pilot Chart ; 
dligesta of these reports at regular 
intervals, In preparing the America 
our 
Aulantic, we had the  cobpera- 
tion of the Radio Corporation of 
‘America and the Weather Bureas. 
Both relayed to us the daily reports 
the state 
‘of weather they were encountering. 
But this was far from enough on 
Which to hase commercial flying 
‘over the ocean, 

For one thing, such reports are 
based on only spasmodic observ 
tions hy passing ships. ‘Then. the 
are, of course, taken at sea level. 
Depth of fog. height of wind dis- 
turbances, thickness of cloud forma- 
tions and the like have never been 
gathered. Lindhergh and Chamber 
Jin have made it plain that if ocean 
flying is to be practicable, 
tinuing weather service will certainly 
have to be established, 
with large central receiy~ 
ing stationsat New York, 
Landon and Pasi 

‘OF other danger fac- 
tors that must be i 
nated, most important is 
chance of engine failure, 
At once we realize that 
the single-engined planes 
which "Lindbergh and 
Chamberlin flew would 
Ihave to he replaced by a 
rmulticengined machine 
capableof being keptalott 


sxe 


xeney certain, weights 
uch’ as. landing gear 


ight he dropped, and 
thus let even fewer en- 


zineskeep the plane aloft. 


ERTAINLY there will have to be 

landing stations along the way. 
Lindbergh himself has expressed his 
favor of great floating hangars anchored 


Popular 
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the ocean, that would in effect be man- 
jing quarters, fuel supplies and wireless 


Tam convinced that a proposed “sea- 
drome,” or floating hangar. such as the 
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fone designed by Edward R. Armstrong, 
chief experimental engineer for E. 1. di 
Pont de Nemours and Company, will soon 
prove practical. ‘The idea is sound. As 
oon as the proper engineering akill gets 
behind the move and funds are provided 
for much venture, they can, be 
I. test problem wil 
to anchor the floats. Seadromes 
should be common sights over the 
Seal be snpptontal by anaing 
supplemented by landing 
fields on the land bordering. the 
route; Newfoundland and. Treland 
for the northern ‘route, and the 
Azores and Portugal for the south- 
Tn the future, too, there will have 
to be fast patrol craft along the air 
lanes to act both as lightships and 
rescue units, 


HEN Commander Read 

flew the Atlantic some years 
ago he hopped to Newfoundland 
‘and thence to the Azores, long his 


vessels. Yet when his companion 
fiver, Commande 


some time just to find t 
In this con 

‘or express plai 
‘seaworthy h 


A 
ection the passeny 
willhaveto have 
Iso that she ean float 
fe time and even 
make some way through the water. 
She will have to he equipped 
radio thatean be used afloat as well 
as aloft, ‘That is not the case with 
resent plane radio equipment, 
is for a long tine, only the 
seaplane type of aireraft will do the 
dependable cross-aa fying 
here is our to be reat ad- 
vance of airplane design before we 
shall be able to buy a ticket to 
Europe by air. No average passen- 
could stand the 


weeves and body that more than 
ty hours aloft entails. Tt is a 
or passengers on the 

ondon route to 

green faces 

‘and heaving stomachs 


‘due to air sickness result- 
ing from, their plane's 
leaping about over t) 
Channel, As 


THER nerve strains 
will be reduced even 
efor passenyer service 
es a factor in 
plane design, One is the 
constant roar of an air- 
plane's motor. Even to 
the accustomed pilot 
this is always disagree- 
able. Mufflers. already 
have been designed. 
Only a few weeks ago a 
ie flown over the 
judson River madelittle 
more noise than an automobile, The 
trouble is that the muffler reduces the 
power of the engine. But when there are 
‘many engines in one plane this need not 
make so much difference. 
‘Much has been done in the way of 
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sonal aboard planes used for 
short passenger routes in Europe. Meals 
fan beserved and naps taken, But in the 
y and a half crossing of the AUantic 
by air the passenger will have to be 
Warmed and fed ari entertained if his 
patronage of the line is to be kept, 


NO,DOUBT heating will be done by 
utilization of the exhaust of the 
gine. Regular di i 


Radio will provide entertain- 
However, all’ these things are 
easier said than done. And some years 
will have to pass before the small refine- 
ments s0 indispensable to the critical 
traveler can be perfected. 

cis year the Germ 
have gone well al 
passenger planes, ‘They are buildis 
nachine that utilizes the wing for space 
or passenger eahins. ‘This 

six to ten feet thie 

Such a condition we 


efore, a deep wing 
‘The trans- 
50 may have wings 


Atlantic plane of 10: 
d 


thick enough for two tiers of eab 
stowage 9 
Naturally the multi-engine plane 
its engines accesible from the 
tral station, ‘This may seem a super- 
fluous remark. Yet I believe this was 
never done until 1926; and that 
trvengined plane today hat s"cat-walk™ 
from its cockpit to the outboard engines 
‘This is a good example of how much hay 
to be accomplished before the feats of 


3 planes grow the fire risk will grow 


the America wehave aqui 


wear was a sample of 
fa quick blaze, 
Yet quick dumping of fuel is not the 
final answer. Surely there should be 
developed a fuel that is not so h 
flammable as gasoline. Possibly. some 
Lean be got from cellulose 
sper und safer fuel. 
suppose that even aw red 
storage battery may he devised some day. 
But we are far from it now. 


HAVE been asked if there will be 


es of using parachutes on planes to 
lower them slowly in eases of emergency. 
Size of plane need be no hindrance to very 
large parachutes, or perhaps several sus- 
pending different parts of the machine 
Tam inclined to think that the remark- 
able success of the earth inductor com- 
uiding the trans-Atlantic flyers 


single item in the list of what they 
achieved, ‘This type of compass is not 
especially new aciple. We could 
not have used 
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s E”"—Charles Lindbergh and his single-engine mono- 

plane Spirit of St. Louis—which thrilled the world 
by riding more than 3600 miles from New York to Paris in 
33Y% hours. This and Chamberlin’s record flight to Germany, 
says Commander Byrd, proved the efficiency of stock planes, 
and the reliability of navigating instruments. 


n 
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Lindbergh’ s Great Partner 


Mechanical Marvels of the Monoplane, Engine and 
Precision Instruments That Carried Him to Fame 


By Frank ParKER STOCKBRIDGE 


B.” SAID Lindbergh. “My 
first. Right 
geous young fiver 


r have made 
‘ocean hop without a plane. Planes have 
flown without a pilot, radio-controlled! 
less from New York 

~ This 


7 is another 
about Lindbergh's plane, 

ive Lindbergh, the ma 3 
unce of credit for courage, judgment al 
ig skill, yet his plane and its equip. 
rent had to he as good of their kind as he 
is of his kind, What is it like, then, this 
last word in airplanes? How does it differ 
from other planes which 7 
tried long-distance fli 

"The Spirit of St. Louis embodies 
that has been learned. about airplane 
‘and construetion since the \ 
‘The war taught aircraft designe 
great deal, expecially about building fight 
ing planes, But— 

‘No airplane which was in existence at 
the signing of the trmidice, on Novemler 
11, 1918, equipped with any engine which 
ae ex ec oma Ae oe 
flight which Lindber 
‘War demanc 


nes inte 
sis peeres 


ly to biplanes ever 
til recently. France began, 
monoplanes. Had it not been 
for Glenn Curtis's victory with his 
when he won the first. inter- 
national aviation trophy at Rheims, 
jean aircraft designers 
light have considered the monoplane 
aa little more seriously in the early days 
fof the art, But the Curtiss vietory was 
regarded as a triumph of the biplane, 
regarded as the safer and more stable of 
the two types and capable, as was dem- 
onstrated at Rheims, of even greater 


speed. 
England followed America’s lead, in 
the main, with the result that the great 
jority of the airplanes used by the 
Allies in the war were biplanes. But some 
of the French monoplanes proved thei 
superiority in many respects, and w! 
the war ended students of aviation gen- 
erally agreed that the one small plane 


“Wright Whirlwind moter which drove the Spirit 
(1 Se: Lois 3087 males without miesing «stroke 


which had given the best account of its 
side, was the German Fok 


1 by a Dutehman from French 


tod. 
That stimulated the development of 
the mono fer the war, for com: 
Ta America only one suc- 

nplane had heen developed in 
Grover Cleveland Locning 
least eight of the most widely: 
es of airplanes have but one 
pair of wings. IL was a monoplane, the 


1919, by 
Today 
known 


i Landhcegh 
"can 


Bellanca, which carried Cham- 
Levine on their record hop to 
ind which previously estab- 

lished a new world's record for sustained 

flight. Tt was in a Fokker monoplane 
that Commander Byrd crossed the North 

Pole. All thrce of the planes that lined 

up on Long Island in May last, pre- 

paring to fly to Paris, were monopla 

‘And it was in the smallest of them all, 

ie little Ryan monoplane, that Charlie 


herah made about his experiences and 
ccheervations in Europe was an expression 
of surprise at the greater development of 
the monoplane in France. 

Lindbergh's plane is but slightly modi- 
fied from the commercial type of the same 
make which is regularly used in carrying 
air mall between Los Angeles and Seattle, 
via San Francisco. It is what is known a 
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‘The design and equipment of the 
PERISCOPE Spirit of Sts Loin. Ths broken: 
fway view reveala the mechasical 


a pote atop oee 


ae Winona. Foa coMPASS 
yt nouctor compass 


\ A 


r Lure RAFT. RACK FOR STABILIZER TAM S10 
LANDING GEAR EATS E Ses 
FOOD COMPARTMENT STORAGE SPACE 


plane, with the terbalance theshifting of weightforward, the wings are almost exactly seven feet 

ued above the fuselage. In the sn feet was added to the length wide, from front to back, their arca is 

plan lot's of the wings, giving them a spread of 320 square feet; the lifting 

seat is directly behind the wings, while forty-six feet. This, it proved, was suffi- teen pounds to the square foot 

the « I, ex cient to lift the — strated on the Paris flight might easily 
initial load of exceeded, although the design of the 

3 pounds wings of Lindbergh's plane is for speed 


standart design was to 
his caruo space with large tanks 
to hold the 3 


Spiritof St. Louin 
started across 
the Atlantic. As 


= ca. Thay 
Inclose the pilot's c sy) Hinped to what is known as the 
Hing a roo! Gvor his head eda Y eection, ty wires, an 
entrance door on the right oft covered with 0 

fuselage, with @ correspo / Slope" 


a 
window on the left. ‘The three 
regular tanks, which carry 13: 
inllous of as, enough for 500 
tiles, are Foeated between Uh 
‘wings, over the eargo space, anv 
the body of the mai 
ul the pil 


‘One interesting departure 
from stanulard practice in the 
wings i the location of the 
ailerons, the “little wings 
hich operate to control lat 
feral balance, and are hingesd 
to the after edge of the 


HE new location of the gas 

ir foe two wing ateuctures one 

all the At extreme right, the indicator of the earth inductor com- When the plane starts 
a Ste ty arming ented te ite hand he right, a alight 
Sica eels aim orcnydeiatcn mn ore 


weight in front of the 
that he would not be e 
gas tank and th 


ce left. one upward. 
igus line from 
» thereby les 
left wing and increases it on 
the corresponding 
the right wing, bringing the 
to an ¢ 
1 enable the 


ng loge. 

longest gas 
bergi's plane is. barely two 

feet 

Four hundred and ff 
two gallons of gasoline, the 
unt with which Lind- 
bergh started ff, weighs 
ore than a ton 


being attached t th 

at the ext ls, wh 

they are usually placed, are 
m boat tr feat fon 


stead of the 750 
il of passengers 


ist 
isextra weight necessitated 
increasing the li 

the wing 

was added not only 
enlarged wings but by the 
necessity of lengthening the 
standard fuselage, to coun- 
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fy jro-ng.smmonia chaps ame. tamu Seen entero 
) prrreken stat ws Pieced 

j / se Calo 

| omrum  wermoncirs/ coos sim /”_eimrn woucron commas ours 
SK WinG STRUT — Imade’ tot incremee the 

a Beis 


RecoRoING 


propeues 


Gascue DUMP DIST NLED cueveo 
vatve’ sures STABILIZER 


© The First Plane to Germany 


What Aviation Experts Say About the Atlantic 
Flights and the Future of Ocean Air Commerce 


and pay loads will b 
ir lines will b 


By 
Grorcr Lee Down, Jn. 


NE minute before 
Clarence Chamberlin 
soared aloft in the stur- 
dy Bellanca monoplat 


Columbia for his record-breaking 
flight from New 
the first." 


over 
n the exceptior 
1 of the air-cooled 


rule rather th 
v 


the flights, 
William A.’ Moffett, U 


uch rapid progress 
made,” he wires, 
“that no one can tell what will 
happen next. American aero- 
is on its way to even 


instruments 
the flight, he 

‘at the con- 
to give the 


pilot’ wink of sleep. 
Nevertheless, while it took a 
hergh to blaze the first air 

the Atlantic t 

ned for Chamber. 


ia 
first give the world @ proph 
glimpse of actual passenger trav 
in an aerial cabin above the 


e to prevent a 


06 
By the time you read this, Atlantic air trans- 


there may he other transocean portation schedu a 
ts, other overseas air passen- period of, say, five years, if only 
New wonders in aviation the necessary al backing 


ers 
are following oue another in be- can he made available 
Wiklering succession, What nest? 

Vhat new accomplishments may 
we expect in the coming weeks 
and months? 

messages to Porvtar 
sxc Moxtnty, a number of 
merica’s foremost aviation 
thorities have given us their 
pressions of 
flights and their 
future air travel 

“Where these men ha 
neered, others wil fellow,” reads 
Maj. 


‘HAMBERLIN landed 

C ive, cermany, with 

cordance “with his. announced 

ing as long as hs 

ful lasted. Had he been able to 

acl at some mid-ocean filing 

ined 

‘Such facilities are 

recensry to. moe 

ising on the Atlantic 
or anyother ocean pos 
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Biuin Seroet in a rackety horslen buggy 
that" biched out ‘clouds of black mode 


irling “heels 


A Romance of Inventive Genius and Its Dramatic 
Struggles to Create the Age of the Automobile 


“Alter some months of experimen- 
tation in Wendenville, in the spring 
0f 1896 I had an opportunity to com- 
pare the merits of my motor wagon 
with those of an imported one, and 
was led to believe that I was on tho 
Tidht track.’ —Extract “from. the 
autobiography of Gilbert W. Hecrick 


IS acclaimed a genius today, the man who wrote 

those lines. and a genius he most certainly is. But he 

did not tell what it was that made him a successful 

genius, There are lots of things that never get into 
biographies. What isa genius? A dreamer? \ fool? Quite often 
they are called just that. And quite often they stay in that 
category until the world has passed them by. “But Gilbert W. 


Herrick —well, take a few of those words: “Months of experi 
~ ight track.” ‘There 


mentation .< . compare the merits 
isa story there— 

Wendenville, Michigan, was a quiet little town of about a 
{hemmed sols in than days, Wiis, trenshaded stents a angle 
block of business houses, two churches with steeples rising above 
the trees, a litle frame “depot.” No wireless, but the tongue 
of muan was good enough for transmission af the news that a 
stranger from the city had arrived, Lem Carson, the station 
agent = very sable press, eh Cn ems afc Bad 

1 the young man to t Is, and it ‘across town 
like the ripples created by a frog diving into a pond. ‘That was 
late on a Friday evening of June, '93: too late for Mr. Zach 
Wendlen to make any change in the arrangements. ‘The Caswell 
house was dark when he got there, and he stood outside combing 
stubby fingers through his thick black beard. Well. he had told 
‘Lem to take the first likely looking boarder there. ‘They needed 
hhim worse than anyone else in town, so there he should stay. 
‘young man or not. “He turned on his heel and went home. 

‘The stranger was a godsend to the Caswells. ‘The husband, a 


By EDMUND M. LITTELL 
Author of “Midge” and “Fire S 
Mlustrated by B, J. Rosenmeyer 


hhad deeded to his. wile be 
troubles, and they hd been w 


Nip appoatant: Bal Mea: Caswell tank ead la 

h straight hair and a cold eye, was not one toexpressratitucle, 

“A mechanic!” she exclaimed when their paying guest had 

retired to the single upstairs room that had been hurriedly pre 

ear-old d What a state 
i man 


to our 


from it 
‘dosed on a sight she rocked indignantly in 
hey gia beside Peon Leena i etn thaat 

"Am orphant” was the way her daughter reacted to the ad 
tional work in store for her. Not aloud, though. "So young 


T told him so the 


looking, too.” There was a dreamy light i 


kind of white, and his hair mussed like a boy’s—” She had 
hheard her mother subject the neweomer to a cross-examination 
‘more searching than a court procedure; she was interested. WI 
she said aloud as she shook down a rope of hair that was auburn 
quite different. 

“Well, he’s from the East, at least. ‘That should—"* 


ER mother snorted. “Springfield! And doesn’t know a soul 
in Boston. Who are the Duryeas in Springfield! No one 
ever heard of them. If it had not been for his letters I should 
have turned him out. 
“Oh no you wouldn't, mother, “His 
‘money is better than none at all. 


* softly, with a laugh, 
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«{AbiEAI™ Tien an oath aed er mother soo up abreply. 


‘tick ake dad ot at the blacksmith shop where the giant 
of a man worked and watched the affairs of the villages that she 
would never have done, She always managed to meet Zach 
Wenden casually at the general store or on the walk in front. 
And the huge ian, who practiced blacksmithing Because he 
hed it and not because he hd to, combed his beard and 

“He'll do,” his great voice rumbled. ‘He'll do.” An endorse- 
ment as good as a sterling mark—to any but Mrs. Caswell. 
Her cold gray eyes grew colder, her thin lips tightened. 


N BOSTON we would not. consider entertaining one who 

F gmentone having ‘served time” in Massachusetts," shes 
“T think— 

‘A rumble of laugh from Zach. “Didn't you read the Jones 

i Where it talked about apprenticeship? Well, 

When a man gets his papers from Jones 
he’s a mechanie: none better.” 

“Well, L shall keep the silver locked up just the same. I 
collected a month's rent in advance, also, That is the custom 
in Bost 

"'Needn’t worry he'll get. along.” 
ga Eahaa’ with a tightening of lips, “And you may assure 

Jamies — 

“Looks like a hoy maybe, but if you'd heart him standin’ wp 
to,us this mornin’—"" he chuckled reminiseently. 

‘The one she referred to as “James” needed no assurance: 
what he needed was warning. He was big Zach's youngest son, 


and was more than casually interested in what went on at the 
Caswell house. ‘That was why Zach had thought to make 
‘ead, he took it out in a caution. 
No bullyin’,’ Jim; hear me?” and his stalwart son had 
growled 


‘Naw, Lwon't thrash him Tl just 
He had met Gil Herrick that morning on Main Street near 
‘he comers and uch a contrast! Big Jim, with arms and shoul- 
that had defeated many a bull calf—and every ambitions 


face, dressed 
beneath a. smal 
when he first met the new-comer was to shake hands, 
My name's Jim 
den,’ "he said bluntly, and 
‘stuck out a strong hand. 

“Mine's Herrick, Gillert 


Tt was an old trick, that 
tightening of the hand to a 
one-crushing point. All the 
young bloods practiced t— 
Prepared for it, wh 
they Shook hands with 
It was the kind of horseplay 
that country men liked, aul 
Gil was a city lad. He suf- 
fered. But if Jim expected 
him ‘to yow! “and writhe, 
hoped to make hi 


fool before the crowd 
that, stood by wateh- 


What sat chi 
outside Jim's expe- 
rience, He declined to 
yowl; he did not swi 

a fists he smiled! 
Smiled directly up into 
the black eyes. that 
glittered assuredly 
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the announced. 


“You're hurting my hand,” 


the big one so completely that he dropped 
were a hot coal. Then he laughed shortly, and the gleam in 
eyes turned red. His lip curled, his voice drawled, and 

nother tack, while his watching friends grinned silently am 
themselves. 


here, Gil-bert,” he said, “What 
‘you gonna try to make a livin’ at?” 

“Ta like to rent that shop.” A hand 1 
slowly at his side came 
a single, long 
he was as frie 


T'm thinking of opening a bi 


Ais wom for two repair haps in this towns all 
thai 

That's just what T won wondering. You mmost ba rated to 
Mr. Zach Wenden, then. His som, perhaps? L wonler 
take me to hir shop.” 
ieaim woul. ‘That was what hea ben sent to tow ta 
on Bat Sted to return with a thoroughly mudd 
stranger who would have been shown hin place. ‘Now — 

"Come on" he prowicdfe'a mort ungraciont tone, and sung 
on his heel to atetle away with tremendous steps beneath the 
trees that shaded East Main, “Gil had to rum few atepm to 
atch up with him, end make an effort to keep abreast,” Jim 
Cromed three street crossings sn surly 

Jou got a wheels” sake 


at last, 


“Maybe T 


can.” 


‘when my stuff comes,” said Gil 


7s o 


"They had come to the outer edge of town, where 
from Main Street and ascended a knoll. Jim turned aside 
without warning Gil, who had to turn back and follow hi 
toward where the weatherbeaten smithy stood, 

*Jobl"" Jim was jeering. “Fo id he slapped a mighty 
Jeg with a huge hand, ""K'ean drive 


in’t that enough?” 


ir sprocket is racing site 1 
Too much of a job to drive a bigier 


terof ..- Mr. Wenden? My 
samme is Herrick; Gil Her- 
rick.” 

‘ney. nd entered the 
ugent shadows of the 
smithy where the huge 
Zach stood before his forse 
with one bared arm 

to the bellows handle, 


ker 
ised the unimportant 
for his own affairs. 

showed how he felt 
it’ by. volunteering in a 


in the money part of the 


shop. He owned many 
fine acres of farm land, 
and not a few good prop- 
certies in town. ‘The reason. 
he stayed a blacksmith 


him now. 


Shove him. ‘Then, in a Seoreeneet the 
aut voice that mit Seto’ handle the ea 

e Teen remarking sing it wach you? She sipped up cate one end of the bench and weched _‘inw.cone offre died down. 
about the weather: ib Stader Sages anipulating sic "You Te maine things Soe you™ and he turned a pair of 
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who met his gaze steadily. After that Jim would have nagged 
lived, though Gil knew the real reason for his attitude by this 


. ha'smile. “The shop part. If" on the Caswell family. 
He tiepead ee ha Big san had sag ed nee eed he fy . Caswel pains to warn him very early in his tite 
to a place where the sunlight from outdoors was behind hi 3 
ing him from beneath a bush of brows. Tt was during the first few days of his resid 


had asked for a table to use in his room. 
VEN Jim knew when to he silent. A horse, whose white one of those plain kitchen tables. But they had none, so h 
‘rump and switching tail were visibie in the rear of the shop, suggested that he might. make it in the barn, which had been 
stamped on the splintered planks: it was the only sound. And unused since Mr. Caswell's death, He was working there one 
Zach ignored the city clothes and looked i ‘eyes: saw the Sigal dipped out 
forehead of « drea she said. 


Supper dishes are 


“ttepate shops too. eh? Next Month! 


v killed in a rune 
is Work, 


away.” ay he bent over 


HE story behind railroad Bi tf be bent on 


ing—the science, equip- 
ment, and human tenacity that 


gratiating | 
MS rnere oagit to be theo guns 


‘and sewing machines in a rows. dise “y KIGAIL' from the kitchen door, 
thet ike this: Ande” helooked aboutthe | make * Pah fea Mey ee “You haven't set the bread ¥ 
maybe Ihave a | the railroad man’s pride—this Isn't ita little hard 


wellequipyed smithy hs | 
Tew jobs Rryou late on, Oncor twe fore, | Youll find i to get started in a new town?” 
some heavy drilling on that hand | Ol no, people are very fret 
| 
| 
| 


“Schedule or—” 


present a frown 
1: “Why. 
inst watehing 


Ra LEO F. 


= eee 


petin in next month's Porutar 
Tf you can, aot Sctexce Montuty. A vir 
thrillin resents val 
din sh up that horse.” and | ren. able Silormabtion. oF sh Satbe 


ihe leather apron. "Tin takin’ this here Hl side of railroading 
Gil Herrick around town pian 
But the warning to his son that lay be- 

nd the offical acceptance had to effect on him, except 
im worse, dim had entablished hi 

Hood in the central portion of sotthe 
admitted it, gracefully oF otherw 
Canwells,. This one—it made no di 


vith ue" 
oba away frotn ts 
‘ need around here—competit 


mouey in his own 
Tike him just, the 


hear that, but he could take 
He stayed in his upstairs ro 
ing and working at al Limes except when meals were served, 

wy, as the townfolk called her, was inspired to talk 
Even to Jim, wh nie matters worse, 
‘we got a good carpenter in town?” Jin 
‘the post,office part of the a 

draws funny pictures. Taok like bugsies, 
Ps the matter, ca 


Ihe was reading. “Maybe that's 
ul frowned. He would have to lock his 


per with a p 
ke you w flyin 
found time to jab 

Either in the post office, where Gil seemed to get considerable 

‘mail, oF out in front of the repair shop next door, where 

people could hear. after in ‘the Caswell bar 
Here's the bieyele kid.” Jim would awl. “How's the inventin’ it, and Mrs. Caswell di 

wt today? © them forgings bein’ done at That was as near to being frien 

the shop yet.” Or—"Got any flyin’ machines todsy 

Lesion 


Gil had no reply. unless a sudden departure fron the place 
‘was one, but he seemed to have a heap of business | 
He had asked for per 


to him as she ever got. "If." 
‘Thought she added, “you will keep the door locked even when you are 
Here's the feller that says [can't beat him inside.” 


ly 


el 

il took that one up. “TK dida't say that.” he replied qu cases appeared at the sta 

“All Lsaid was that you can’t drive a bigger one very far C'tion, to be hauled to the barn by Lem Caron. ‘Then 
any speed.” picked up an old buggy that had been lying in the weeds back 
Jim winked at the bystanders, “You doa't say so?” he of the blacksmith shop for a year or 90, tightened up its wheels 
Well, spose you get me one: I'l show you who until they were as good as new, and awung a sledge for Zach 
wile he made some quer forgings, After that; metallic ra 
‘pings hegan to come from inside the barn, to which Gil admitted 
nobedy, and when sputtering, explosive sounds that could be 
ng less than an engine of some sort began to be heard— 

fall welll The little inv 


Te capes Buk igo cust ihe mevekce eee coe 
"Gil spoke as one would to ing child that begged 
ze candy—and that was not easy on Jim, Oh, he had a way, 
th 


‘was Gil's slow reply. ‘There was a look of 
lips were firmly set against what he 
putting an engine on wheels. I'm 


‘snapped Jim, and the listeners grinned. “Ten teeth 


defiance in his exes, 
“Ten teeth?" exclaimed Gil, thea he shrugged. “All right.” knew was coming. 
he conceded, “it's your money you're throwing away.” making a motor wagon. 
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(it planted one lat futile blow before he fainted» 
Jin! Wenden, conguetor, was defeated them and. there 


Rather flatl 
“To beat me 


“Haw-haw! 
poser for Jin 


some thought, for this was a 


interrupted Gil she 
jlding a motor wagon. 
i 


side now, fewer who grinned at his discomfiture. 


Hennick’s Breveue xo Rerair Snor 
Pore Breveuss 
We Repair Anything 


‘That was the sign Gil had painted on his window when he 
‘opened his shop. and they had laughed at the vainglorious last 
Tine—at first, "Then Zach had arranged a demonstration—and 
4 proof of public endorsement. He had called upon Gil to fix 

he broken knotter on hi nngled Deering binder. And Gil 
fixed it. He might be a city man and unacquainted with farm 
tools, but he knew machines. “A nice little tide of business had 
set in his direction. But now they were saying, “better be fixin’ 


‘i put it on mysel 
arrived. “Anybody crazy enough to try 
pe ian Ueto ied eae 


race you,” he said, 
wh to get a sprocket on that soon, Five miles.” 
race. Straight out the nicely graded road that 
Street, with the knoll on which the 
big Zach We 
Gil abead 
ra, and a terrific sprint at the finial 
Tengths, and when they had dismounted and stood panting be- 
neath the knoll— 
‘Abby had been watching from a favored post 
Yelling and screaming with the best of th 
of roadside flowers. And when it was all over, she slid down the 
hank, wormed through the crowd, and presented a somewhat 
bedrageled bunch of flowers to Gi 
“For the winner,” she cried. ga 


Continued on page 106) 


n 


POPULAR SCIENCE MONTHLY 


August, 1927 


On the Sea in a Cable Ship 


Thrills and Perils of the Men Who Lay and 
Repair the Slender Ropes Linking Continents 


WAS a black evening in 

dycombers pound 
hecable ship Colonia 
7081 tons, as she plowed along & 


Coiled in a huge tank 
e of eable spun smoothly 
‘spindle. Inch-thick, the 
writhed upward, erawled ov 
the stern, atid slipped into 
ry man of the crew of 150 was 
at his post, nerves keyed; for on this 
threatening night miles of water lay 
helow the cable ship's keel, and a 
four-ton pull from the depths strain 
ca a the slender rope of copper and 
steel destined to link two wo 
te ain oe 
‘one kink in the moving cable, and 
the metal rope would become a 
black snake indeed, wisted, 
hissing and thrashing, carrying death, 
aud disaster to everything in its path. 
‘Ondeck men watched the cableas it 
slid over the drum into the blackness. 
In the testing room an electrician 
‘spot of light from 
signaled 


iat iaant 
te ratght with suspense— 
eeped high into the 
Te was one of the crew, 
ed or more. daring 


then a form 


By EDGAR C. WHEELER 


repai 
miles of ocean cable 

intry to country 
northern icebergs, in tropical 
as, in fair weather and foul, 


we shall soon 
cablegrams to any part of the glob 
id as ofte 


Toray: 400,000 1 
cable lie on the ocean floor—enough 
to girdle the world nearly seventeen 


times! And fifty-three eable ships 
fare operating on the seven seas, to 
maintai foot of it in perfect 


orking order. Tt is a hazardous 

despite the fact that cable work hus 
eveloped into an exact science since 

the 

Cyrus Field finally. 

stretching the first 

the Atlantic. 


lil years ago, when 
succeeded in 
slender cor 


he two 
marking, 
Greater 


winding it om th 


“spindles 


infinite care and inserting lath 
hetwee 
Tears 


the coils, ‘This task, you 
is fully as important as the 

of the eable, for the 
cause itrep 


. His hands caught 
d. clung. as it 


at the snarl 


reach the deck, earrying 
"The man’ was win- 

hing. He had won! Nota second 
too soon, the writhing thing 
straightened out toclear thedrum. 
‘Yet even as it did so, a sudden 
twist loosened the man’s hold, 
im to the flor of the 
Broken and maimed, he was, but 
his bravery had saved the lives 


arable damage later. 
7 


able itself, you disco 
a marvel of electrical e 
and engineering skill, It is the 
new high-speed undersea condue= 
tor called permalloy cable. 
Through it, 
crowded at the an 
2500 letters ami eight. 
messages at once in each direction. 
‘This is ten times as fast as th 
hest_previous able, 
th the’ capaci 
with its 


messages canbe 


speed of 


of companions. And it had saved 
the cable. 
‘true incident was typical 


tape of permalloy 
ture of nickel an 
about the central core of copper 


POPULAR SCIENCE MONTHLY 


mnetic qualities why > 
the signals from blurring or jumbling 
About the core and the tape is a thick 
covering of gutta percha insulation to 
keep the current from escaping. The 
comes a wrapping of jute to cushion the 
wires, On top of that ia sheathing arm 
of steel wires. Over all 


tarred hemp cords. ‘The whole cable is 
an inch ‘On the shore ends, where 
it is likely to beat against rock anu ree! 


more steel armor is added, 
is thicker than a man’s 


. The drum of the 


wving-out machine 
Okie w 
that govern its speed. 
rom there the eb 
passes under the 
wheel of a dynamom- 
eter which records 
the strain upon it 
then, dragged by its 
‘own ‘weight out over 
ley oF sheave at 


Down in the tank, 
‘men watch the black 


line whip round 


ight knots, ordin 
it makes the complete 


Above, old-shaped 


cuit of the 
ith each ci 


duty it is 


rope jumper. One mo 
ness inay mean being eavsht i the 
Meanwhile, engineers on deci 

stantly on watch. “Although the 
Of the cable has been survey i alae 
the ship must “feel its way.” Bor the 
cea bed is wot a evel for, but broken 
by lofty peaks, high platen 

ain vale known as 
known depth is more th the 


which also 
f the soil at the 
consists of a 
weight attached to a coil of piano 
wire miles long, When the weight 
hits the bottom, the contact 
springs a. trigger, releasing a 
small dredging attachment. that 
Brings up soil, Harmful mineral 
deposits or submarine vo 

that might injure the cable are 
detevted in. this way. 


Atlantic floor drops, in places, more than 
four miles, 

‘The cable must not sink into one of 
these vast holes, lest it snap of its own 
els Nor mat i cb preiplious 

» to be cut against jagged led 
“Bo detect these hazards, the ship isa 


resence of a deep 
recording in ‘strain on the cable. 
In addition to this, careful measus 


made at intervals of 


‘Landing the New York: Azores cable at Rockaway Beach, N.Y. Ukrough heavy breakers, was « harardous 
‘unk The cable was hauled in slowly and careflly,rupported by barves every thirty fect slang lene! 


Still another instrument is a 
sonic depth finder which determines the 
depth by measuring the time required for 
sound to travel from the keel of the ship 
to the sea bottom and echo back again. 
Occasionally a sharp detour from th 
charted course ix necessary, as when the 
Colonia, laying the high-speed New 
Azores cable two years ago, discovered 
that her course lay directly over th 
of an 
feet high! Mostly, 


buoy and throw it overboard. Returning 
after the storm, the line ean be picked up 
and spliced. The success of any cable 
laying job depends largely on the x 
mirror galvanometer in the testing 
‘There & tiny spot of light indicates co 
stant cleetrical connection with the slire. 
At specified intervals, if all is well, the 
light makes a sudden leap. Should the 
spot leap at any other time, something is 
wrong along the line. Possibly th 
cable will have to be reeled in until the 
flaw is located. 

‘As the ship approaches land, the I 
becomes more dangerous." C 
shipping, reefs, submerged. wrecks, and 
cardesdly (Contin om pope 130) 
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‘Steps in the progress of lamination in 2500 years. Left vo right: sacer lamp (vegetable ol) early pottery lamp (vegetable oi 
decorated pottery amp (vegrtable ol! bronse lamp (live ol "Betty lamp (grease: rought to Atmerica by Puritan’; candle 


"Cmphene" lamp; con! cillamp, carbon lamp: clear Maria tap: white Maada lamp. new standard lamp with inside fronted bull 


A $10,000,000 “Accident’ 


The ’phone rang, and Marvin Pipkin found the secret 
of better lights for 16,000,000 homes 


By KENNETH WILCOX PAYNE. 


Dr, Marvin of the technical achievement 
jn tod ix lee that ave bith to thee Inside 
ight bulbs om a fronted bulbs. 
veland conference Bu for lamps, we should spend two ‘Nela Park is the headquarters 

table not long ago and thirds of our live in darkens. Fo of the National Lamp Works on 
flipped th wer with centuries men have fought for more and the heights back of East Cleve- 
gesture, he. started better light. The story of the Edisons land, Ohio, If you are pursed 
i Langmuirs who have turned night {icky problem in light- 


e, shop, school or street, 
‘solve it for you th 
"The chances are they have al- 


into day forms one of the great ro: 
mances of invention, And the latest epi- 


sode, related here by Mr. Pay most 

dramatic climax. By perfecting inside pak Aer aarh BBN poed 
frosted lamps, Dr. Pipkin has provided the amrwer: as 18000, visitors 
bulbs that are almost #1 ra roof; he has | from all parts of the world do 


nd 


twenty years as an impossibility 
He had brought ab 
fn industry that puts 
nps annually into our 
homes and shops. 
He had given cheaper and better light 
to 16,000,000 American fanil 
He had earned for 
A. Coffin. award for meritorious service. 
id for his company he had won the 
praise of Herbert Hoover and the Depart- 
at of Commerce because of another 
significant step in the national campaign 
against waste in.ndustry. 
Ta fact. Dr. Pipkin had rounded out 
the half-century of lighting progress since 
’ carbon lamp by per~ 
fecting whatis said to be the most general- 
ly advantageous light source yet devised 


telephone call, an accident to a hall 
finished bully his own persistence 
aud chemical ski 
Knowing nothing about this, a short 
time ago when I dropped into an electrical 
supply store, [was exasperated when the 
paritce vowed: tceod bee Leora 
a round, froste 
He said he wasn’t carrying that kind, and 


relieved eye strain with glareless light 
he has given us ten to 
more light for our money 


their sale was being discouraged. He 
tried to sell me, instead, a pearly-gray, 
balloon-shaped amp, 

Doubtless many other consumers have 
had similar experiences lately. We used 
to be able to choose from nearly half a 
hundred different kinds of electric lamps. 
Now. my dealer said, we are being nar- 
rowed down to a standardized line—six 
sizes, all of the same shape and finish. 
But he insisted that the only limitation 
upon our freedom as consumers was 
limitation to our privilege of being 
extrayaga 


IR he added that the new standard 
lamps would cost me only twenty- 
three to forty cents apiece. a reduction of 
more than forty-f 
years. Also t 
Fugued I could almost let the baby drop it 
downstairs: and that it would give me 
tmore light for the current consumed, last 
longer, and be much better for’ the 
‘eyesight than the older lamps. 
Hing that 68,000,000 of us in 
this country use electric lighting, I should 
have een impressed by these advantages, 
but somehow I wasn't—until TI met 
Sineva Pipkin, at Nea Paks td leave 


ONE 


of them phrased it, 
‘la Park is a place 
where the light of tomorrow 
shines today.” Its staff of 
engineers and research specialists 
have contributed millions of dollars to 
the profits of American business, and ie 
estimable comfort and pleasure to cone 
munity life, Fifty years ago, the 
was still the of our fight against 
two thirds of our 
Hives would be spent but for artificial ight 
Now electric light is vastly cheaper tl 
candlelight; it gives us twenty-one times 
tereelight oe or onncy ea Si Elona 


first lamps. And no one institution has 

made greater contribution in recent years 

to illuminating 
Tt was with one 


than Nela Park, 
the exccutives of this 
T discussed the subject 
idardized lamps. 
twenty T 
metal vies kad 8 bclibat 
tout of college, on my toes 
‘with my employers in the 
lamp business. I told them—what every- 
body knew—that the frosted lamp gave 
better light than the clear bulb, but that 
outside-frosted lamps pick up dirt rapidly 
‘are almost impossible to clean. “So. T 
“let's confer a blessing upon 
cht users by frosting our lamps 
‘on the inside.” 
“My superiors smiled. indulgently. 
agreed that it was a splendid idea." 
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y toute was 
thus frosted became as fragile ue 
binds. = 


has had the san 
fvakening. They all gaveitp. Serge 
Marvin Bipkin, late’ of the. Chemical 
Warlare Service, began playing with the 
lea when he joined out staff after the 
But he didn't give it up. He 


doute 

DDSgEEESIN hl studied at Alabama 
cal Tnstitute, after. & 

youth, 

jvas lis specialty, but road bull 


4 was his first job. During the 


listed at Jac 


defensive methods against Ger- 


i 
He explained to her the charms of 
we life in Florida, and she 


better today than 
body ever thought they could 


around the lamp. laboratories, 
somebody propor, that 
his hand 


I occupied. 
hat was back in 


[FOUND De. Piokin 
‘on the top floor of 

the hig buildings, 
@ laboratory clut= 


ilbs of all shapes 
stages of breakage 
‘apropos. of 
De Ftd 
really our strict policy against wasting 
Fouls even in fn experiments that helped in 


lamp possible. Dr. W. D. Coolidge 

changed tungsten wire from a very brittle 
‘0 one of the strongest metals 

known, and so made poss 

filaments, gi 

light for the current consumed as the old 

carbon filaments. Edison, in his early 

experiments, tried to use nitrogen-filled 


POPULAR SCIENCE MONTHLY 


ind decided that an electric lamp 

nothing at all in it to be suc- 
Now, thanks to Dr. Irving 
; we know how to put certain 
inert gases hack into the bull—with the 
result that the filament can be heated t 
ithout breaking. 
less improvements such as the-e 
rested ia Booting the market with = 

ty of electric bulbs, and at last, 

cturers appointed a commit. 
tee to design a new simplified standard 
lainp which would overcome, if possib 
the growing confusion of ‘styles and 
resultant 

“A method of exhausting the lamp 
through the neck had done away with 
the old pointed tip at the spot where the 
air had been taken out, A coiled fila 


at a point where an efficient standant 
lamp could be designed: but to hit on a 
standard fish seemed posse, 
verybody agreed that the new lamp 
should emit as much light as a clear glass 
bulb, but should diffuse it and prevent 
slare, as does a frosted bulb, However. 2 
bulb frosted on the outside not oi 
collects dirt, hut refracts some of 
light inward. If we could only etch bulbs 
ide, we would have a smooth 
that the 


de frosting experiments, bac 
everybody Iaughed at me, 
ie Of to tackle so 


bulbs, and had begged off on 
when he found he had_fifty 
breakage in his product. 
an exploded dream, 

However, I kept exper ig with 
various acids, and types of glass, and 
different shapes of bulb. And when this 

matter of standardizat pL weat 
at the problem in earn 


‘OU see.after a bulb 
be frosted on the 
ith a strong solu 


blow 
side hy 


Totten cleaned bulbs this wa 
in order not to waste them. On 
vl just poured a 
into a lamp 0% 

ie call interrupted 

i the phone T 

tally tipped the bulh over 
‘and spilled the acid out hf 

had Tad time to clean off the 


just bumped on the floor an 
rolled under the 


eafter, Dr, Pip= 
tel a few more 
bulbs in the same wa; 
Then he took. the 
before a skep' 
dlience, stood them ina 


Piewes, 
expected, But the 


vanished. In amazement 

wwentor what the secret of 
ment was, Modestly he admitted that he 
hadn't the slightest idea! 

But I do the exact, procedure 
that produced these unbreakable bulbs,’ 
he added. “Lean make more like them. 
He did, and now his process is being 
duplicated in the manufacture of several 


was al Jost tle acident 
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EAMERICANShave grown so accustomed Or that our automobiles alone are nearly twice 
to pressing buttons and palling levers, that as powerful as all the people in the world? 
few of us realize the vast power of the mechan- ‘The following article discusses in a new and 
ical servants that do our bid Did you fascinating way how mechanical power is light- 
Know, for example, that ten horsepower is ening our labor, relieving our dradgery, and 
available to every person in the United States? adding to our comfort and happiness. 
By ing by 


Rosert E, Martin 


EVER befor in hist 
‘any people been able to per 
form such tasks as the people 
of the United States are 


accomplishing today. Yet there are other 
nations larger than ours. The popula 
tion of China is four times as great. The 

ulation of India is triple our own. 
Vet'no nation equals the United States 


i. Wecan do more 
work than any other nation, ecaie we 
fats devape more chanel pwr 

ork ls belag Pegfortoed more and more 
by machinery. “Laborers.” in the old 
sue, are tobe found far les soramonly 
than in other countries—less frequently, 
too, than in this country a few years 
ago. The time is almost here when no one 
‘nil cara hie bread “by the sweat of hie 
brow.’ 

For every person in the United States 
there is between eight and ten dev 
ped mechanical horsepower. A sturdy 
man is capable of developing about one 
[earths of” one. hoecpowtr eriag_ sam. 
Isined labor. ‘Thus: the strength cf ech 
of t= is moltipied by our machines 
nearly forty times. 

‘About one billion horsepower is at work 
in ur county, extsteolcur ov 

: and that of dea il 
Bur sutomobiles alone are nearly twice 
as powerful as all the people in the world! 
Belen scoot oo htectcan raven 


‘our windmills were to, run sirmul- 
tancously in a breese blowing twenty 
miles an hour, they alone would surpass 
the man power of Turkey in Europe. 

Tt is impossible to estimate exactly the 
amount of power weactually have at work. 
Our automobiles supply between 330 
and 600 million horsepower; locomotives 
fifty-five million; electric plants, more 
than twenty million: factores, exclusive 
of those that buy electricity, twenty-five 
nillion. Small stationary engines, trac- 
tion engines, steam shovels, motor boats, 
steamships, small water power installa. 
tions, and many other sources of power 
bring the total to about one billion. And 
engincers are looking forwand to a time 
‘when this will seem buta trifle. Further- 
more, so long as our sources of power 


horsepower? 
If we had slaves doing the work of our 


ints, we would require about 


Forty saves for cach of ura total of 


forty 


1. Dorkaw 


ly 
he no room for s0 many people to live, 
for it would mean a population of 1606 
to cach square mile, in addition to. the 
present population, which is about thirty 
six to the square mile, 


UT even if we could take care of s0 
sa many saves, Chey coald nak sneie 
ish the work now being done. 

would have enough strength, but could 
not apply it uniformly, as an engine ean, 
A group of twenty men may be rated at 
five horsepower, yet they could not do 
the work of a five horsepower stationary 
engine. A hundred men could not propel 
‘light automobile at thirty miles an hour 
all day, although they might equal such 
‘an automobile's horsepower. A. stur 
man can atrike a heavier blow with & 
hammer than can a pneumatic riv 
hammer, yet ten men with riveting hat 
mers can do far more work on a steel 
structure than could a hundred men 
sledges. Thus a riveting hamms 
is a very small machine, multiplies one 
man by ten. 

So vast is the developed power in our 
country that could the entire state of 
Connecticut: be excavated to a depth of 
four feet and placed upon a huge elevator, 
the power of the country could raise the 

to the top of a six-story building in 
an hour. If all (Continued o 


August, 1927 


POPULAR SCIENCE MONTHLY 


lores often cause hy 
fever. Bandra! tram 
ther couts ly blamed 


Hope for Hay Fever Victims 


Don’t blame the goldenrod; it may be your feather 
pillow or woolen blankets—Surprising new facts 
about the malady which causes a million to suffer 


neighbors had suffered 
x fever for tw 
Bach fall had 


regularity that he looked upon itas ha 
the certainty of taxes. For five years hi 
had availed himself of what is known as 
preseasonal treatment, oF advance inoe- 
lations of the extract of weed pollens 
to which his nostrils were particularly 
sensitive, ‘The theoretical immiinization 
‘seemed to do hin little of no good. 

Last year he 
thing entirely new to the medical world, 
‘Phe ensuing season. was the best he has 
experienced since his hay fever started. 
Tn the past he had been hase from 
tun journeys, because of the irritating 
effect of railway: smoke and dust, In 1926 
he was able to take a trip of a thousand 

les without He passed 

ete freedom from 

h had heen his perennial foe, 
‘almost perfect immunity: from 
Hay Fever isl 

My neighbor's cae is presented with 
no purpose to jump at the conelusion that 
the long-sought specific for hay fever has 
Treen discovered, However, the new treat 
‘ment is believer to mark d 


he protein 
pollen of ragweed, the dust which 
duces most of America’s autumnal hay 
fever. ‘The achievement came about 
through the rewarch of Dr. H 

Berton, associate professor of hygiene 
and preventive medicine at Georgetown 
University, Washington, D. C.. in collab- 
oration with D. Breese Jones and Frank A. 


By Norman C. McLoup 


Cronka, of the U.S, Bureau of Chemistry 
"The object of the research was to 
termine the precise chemical portion of 
the pollen which provokes hay fever, and 

to prevent the disease thre 


hs inocula 
affects the 


We used the protease 
min portions of the ragweed pol- 
narked success. ‘Their experience 
shows that some patients are sensitive 
to both fractions, but that most of them 
respond to the proteose alone, ‘This in- 
dicates that the proteins of the pollen are 
the cause of thetr suffering when inhaled 
into the nostrils. 

In the matter of summer attacks of hay 
fever the scientists have isolated four 
protcose fractions of timothy, in pure 
Korn Patients inoculated with these have 
oyed almost complete freedom from 
symptoms of the disease. 


HE separation of the pollen into 
individual elements constitutes a six 

t change from previous methods 
in which the physicians worked with the 
entire protein content of offending vegeta- 
tion fin the case of my neighbors the 
season's relief was achieved through arm 
injections of the and albumin 
fractions of the pollen of ragweed. which 
is held responsible for autumnal hay 
fever. 

Hay fever isa catarrhal affection of the 


rating fect of dust from p 
‘The name of the 


people dogo 
this yellow autumn flower as if it were a 
are apt to bey 

ation of Uy 


fe peool, however, has fully acz 
cited. gakienrod. Lnvestigat 
poe plant spreads hay fever 
pollen floats in the afr and can reach the 
Rostrls in normal breathing, ‘They have 


trated that goldenrod pollen is ise 
lodged from the flower with difficulty, and 
that it ix not given to traveling on the 
winds, For similar reasons, h 

lily of the valley, daisy and chrysanthe- 
mum have been’ absolved fro 

Bren the rose, which long, waa held 
ible for “rose fever,” now ix held 
suiltles, 


AY fever ag some, cui 
Although ( 
owes of alinost everybody 
are not se 

Iy some sufferers are se 
‘of pollen and not to othe 
instance. will set one person to shee 

t the first contact, while grass pollen 
will leave him unharmed. Others react 
to the pollen of wormwood, but not to 
that of either grasses or ragweed. 

Tn the eyele of a year the United States 
passes through four hay fever seasons. 
Some sections of the country star mer: 
ing in February and keep it up tll the en 
of April, ‘These sufferers are affected by 
pollen dislodged from trees. Early spring 


.rdust from the oak, cottonwood, 
ash, elm, maple and walnut.” "These wood- 
land specimens cause hay fever in many 
states, 

Late finds a 
tion in pollen from grasses. Reside 

ie Eastern states dread the presence of 
retop, June grass and timoth; 
Middle West the offenders are June grass 
and sweet vernal grass. The sneezing 
season created by these growths extends 
through Ap 7 June and duly. 
mer brings out the full strength 
of the docks, goosefoots and amaranths. 

some states these plants are the 

c of hay fever from June to 


AUTUMN is the time when a large 
percentage of hay fever victims suffer 
attacks. I knew one man who 
lived for forty years with the certainty 

is sneezes would start August 3d— 


ublic Health Service estimates that close 
ths of the spring attacks in th 
mn states are caused by t 


attacks may be 
‘Their wind-horn 
far as five miles, 


tract 
pollen is the one to which 
tive, If the response is greatest to the pro- 
teose fraction of ragweed, the practitioner 


‘The three cients whove chemical analyes of pollen have led tothe recent discovery of « val 
lune new teatment of hay fever. From icf to right they ar: Presk A Caonka, of tue U.S. 
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has further guidance 
ward adequate treat- 


th tests accom- 
plish two things. They 
treatment with 


in extract form, and 
hey reveal which plant 
just be shunned by the 
patient. In the latter 
respect, often a change 
of residence will work 
wonders. To be hene- 


fall victim in Florida 
who sought eseape from 


‘annual attacks, 


his 
ih 


This man found hi 
half knowledge. Scie 
‘strated that mountains 
only if their elevation is too great for 
the growth of the hay fever weed 
This ¢ Ay to exist 
Jow 6,000 feet. The North Carolina home 
‘of the Florida sufferer was less thai 

feet above sea level; instead of finding 

nity, he found a re 


road is Fined with weeds, 
the pilien from thea planta while {ato 
the Ears with the vortex of air Created by 
the moving teain, The action of the pol 
tris usually i aggravated 
ke and cinders, he co 
m alkely to proce severe prox: 
yam of sneexing. “Not uncommanly, © 
falleny trip of at hour or so will develop 
fin attack of hay fever lating ten to 
fitteen hours 
ng evralway jou 
is afforded 4 


He was worse off th 
in Florid 


KNOW of another man— 


tof water, 
people who suffer 
no pollen is. near, 
In some cases the trouble is due to the 
close proximity of horses and mules 
Before the day of the motor ear, auch 
sufferers could 1 
drawn by these 
thrown into. convulsive sneezing, 
provocation in these cases came from the 
ruff dislodged from the hair-coats 
ie animals, Inhaled by the se 
+, the fine dust produced hay 
or both, 


and set 
cannot take a railway journey 
‘of distress 


he sea 
‘The right of way of the 


sleep on a feather pillow. ‘The dust from 
the feathers brings on an attack of hay 
fever. His sole recourse is to use pillows 
stuffed with cotton or moss. One of his 
friends cannot sleep under a woolen bla 
et, nor stay in a room in which there are 
‘woolen rugs, hecause the wool dust pro- 
duces intense distress, The Publie Health 
Service has found that many people are 
affected by feathers and wool. 


134) 


August, 1927 POPULAR SCIENCE MONTHLY » 


‘The Antyille jars band in action. A scene from the remarkable At the roadside inn our hero, Mr. Insect, joins in dancing and revelry far ino the 
few movie romance of the ant world, "Youthf Bestasy ‘ight: "These hleike movie figures are contracted of wax, plaster and lead 


Strange Ants Grow Flowers 


Insect Colonies Also Found That Bake Bread and Gather Gold 


read, 
id roll 
th 


By HYATT E.GIBSON ac 
fl 


plant 
i 


convivial party i foo 


the sereen are hard. 
n are the actual 


colonies of liv 
_ "parts ‘of the world. 


toi 
di 


h the tropical forest 
erica where th 


earth in the treetops are 
secure against the flood. 
Each of these nests is a 
hanging flower garden, 


[At lant Me, Knatct uits the party and reels homeward 
ea'be met atthe door of hi cotage by a irate wile 


dividual species of Hump- 
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Some of Uncle Sam's Beht ‘Our many renders who 
fog shia partcipati Sve al he Ponte 


Great-Grandchildren : 
seit Of “Old Ironsides” = ==" 


Famous Frigate Lives §=-—— 
to See Mighty Armored 
Machines Rule the Sea 


‘The Colorado siment fils the Brooklyn 
Navy. Yard. drydock after being hauled 
from Diamond Beef in Hew York harboe 


Lear Speedy cleaned” the "Bottom 


‘The U.8.5. Colorado hard aground on Diamond Reet in New York harbor during 
‘he recent vin of the U.S. ttle feet. For many boura tage and mine sweepers 
Itvored vainly before aint they succeeded in freing the $26,000,000 warthip. 
‘Teo bottom pints were ripped of und two bine ofthe port propeliee were spit 
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Model Making a Growing F ad 


Midget locomotives 
that really run; a 
battle carved from 
wood; other unusual 
miniature examples 
of fine workmanship 


Phase Hauls | 
a Glider i 


n 
Aerial Train Prain | - 


= a 3 i] 


} Mrobably the fixtstunt "hey foresee an “ae train” of a nur 
of its kind in history. of gliders carrying passengers and freight 
| While in full fight at bound for several points along the line 

an altitude of 100 feet, of flight. Ax the towing plane passed 
| s state, the overan important town one of the gliders 
| I be released from the end of the 


id descend with ils own special 
id its passengers, ‘The rest of 
its fight, 


F plates for comotives 
less i rs as cars, have bee 
fs'ehronlt of ue amating experiment 

predate ‘Kara 
tn Raab Rater 


if near by. 
said th 


At the, pumping station the signals 

p by a standard three-tube 

fearon rroet Re’ taseabar they 
can be heard in any part of the works. 

was 

int reported 

the water level by telephone several 


A BADIO station pays we nin 
keeping guard over the water 
‘supply of Akron. Ohio, Every hour it 
transinits the water level in the city 
reservoir, so that operators in the pump- 
station fourteen miles distant may 
know how to regulate the water flow. 

the report is entirely 
At five minutes before the 


Rotating, disk, with notched eiges that 
‘ontrl electric contacts, end the signale 


ster clock, set twice a week by 
signals, ‘turns on the trans 
mitting set. Relays go into action and 
start an clectric 
leven hard rubber disks. On each disk 
exge is a series of ridges and notches, 
arranged in the form of a wireless tele- 
de. Each of the eleven disks 
water level. Brass 
irregular rims, move 
jp and down to make and break the 
‘ordinary telegraph keys. 
result would be a jumble of eleven 
messages, were it not for the water level 
indicator—a device resembling an auto- 
‘mobile timer, that energizes but one of 
the disks a 


aan electric switch arm within the timer, 
controlled by a water level float through 
Wit Mantes, inventor of the ertem, steel tape. Ths the water broadeasts 
Win"De tiekconsaled’ ade’ weames its own water level. 
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Even Worms Solve Puzzles 


DEE Ingenious Mazes and "2: 


teolag to get through the 
the fencing toths Problem Boxes Test 
iptheem,and went through Jf7 gpg of Rats, Birds 
In the old days we smiled with ad- ft 
mite Novas sl sing. =; and Cockroaches in * 
tly "Where tg this dog?” Any ational : 4 Bacon 
psychologist will be to provide a 
table te and tick you wl proce Amazing Experiments 
ie aroe ne is oct cone 
‘off as advertised he will cheerfully be- 
Otherwise snot! 
to ontgrow the 
spuiote tod devote Koel te exbeimeat 
Delore i coald evgrese. Like tee-obier 
es tha srt i arate, 
fected its technique of acanuremnent A 
odpm pronto Reg 
re ore 


copes auction to thelther! 
, Occasionally 4. perch a 
minnow and. follower 
oe ust saintla he 
Tt was evident, 
fa fish can learn t0 


a famous 
ted that 


Asa A, Schaeffer, of the Un 
‘Tennessee, has sho 
another cold-blooded animal, 
learn a similar lesso 


the {rox 
is able to 
‘single trial, 


HIS frog was fer! on worms and bugs. 

the latter were cock: 
the frog regards as a 

‘Then an electric hatte 


the frog. was 
copper ‘also connected with the 

a cockro 
bug, rece 
i 


arrange the 
things to happen! 


Fok eeemple Prot 
the Kansas State 

dering not long ago whether a fish 
i well down toward the bott 


insect out agai 
By PRESCOTT LECKY _ proved to be suffici 
+ the frog refused to eat at 
would take only wort 

ite for cockro 
the time being, at ai 
How long the al 
uestion, but 


‘Triplett gave them a real test, He re- 
moved the partition and tl 
jerested in the 


po fishswam about together. neltherkind pay 


tried an expe 


laborate 

of ani 
us a key 

In. the 


tank and_pert 
feed on minnows for sev 
eralmonths. Thena glass 
partition was slipped 
in, dividing the tank 
in two. On one side, 
on the other, 


proba 
for instance, as to whether a dog, 
telligent tha 


than a you 


human baby, Perhaps, before 
many years, he will have tests 
which ean be applied to pedi 


pagent tpn 

the” perch rushed for 
ward they collided with 
the barier full force, 
Undaunted, they re 
tured to ie attack and 


greed dogs, to entries in 


shows, and so on, to tl 


awarded for animal brains as 
well as bea 


‘continued without, 
interruption for seven 


characteristic, ‘the apparatus 
commonly used is the maze, a 


HEexperiment was repeated 
‘every day for a month. Tn 


‘of right or left to 
the meantime the fish were fest | 


lex patterns. One of the most 
Tatricate i the Hampton Court 
maze, patterned after a famous 
parkway in England. ‘The hun- 
gry animal is admitted to the 
maze in an outer alley and must 


ith. angleworms, Gradually 

they lessened their attacks ancl 

at last gave up altogether their 

attempts to reach the minnows. | 
Te was then that Professor 


find its way to the food in a large 
square in the center, Almost any 
nal, of course, could find the 
food eventually if he tried hard 
enough. ‘The real task is to learn 
to take the shortest route, to 
low consistently the correct 
Without turning off into 
blind alleys 
You will find it 
to follow the right path even 
the photograph, at the bottom 
fof page 33, and re that 
the ani ot see the whole 
problem as you ean, but is down 
hetween the walls with nothing 
but more walls in sight! 


$A matter of fact the animal 
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of New York University. ‘This 
apparatus is built up of identi- 
‘eal metal units, which can be 
arranged into any pattern de- 
sired. Research is now 
progress at Columbia to de- 
termine the relative difficulty 
fof a maze of eight blind alley 
the bottom of this. 
with siz, four, or two blind 
alleys. A study of the photo- 
graph will show that all the 
‘angles in this maze are exactly 
the same, which makes it possi- 
ble to formulate standard tests 
of graded difficulty for animals 
ust as standardized intelligence 
fests are used in schools, A 


fter repeated attempts 
inated. Its final 
e is amazing. Often a 


ost perfect 
habits of skating, 
typing, and so on, the habit seems to 
stick, 

Just why the rat ever learns to select 
the shortest possible route is still more 
fo less a mystery are still 
hattling over Various 
point, however, 
fhe learne by doing. 
hasket ane carried through the 
he learns nothing; but if he is push 
through he learns ay 
ras demonstrated by Prof. H. A. 

iu Prof. John B. Watson, of the U 
sity of Chicago, not long ago. Appa 
hie learns with his h 
he 
daylight, but if @ barrier is put in h 
way, of the distance bet turns is 
will dash st 
obstruction or the walls of the maze. 


ITE Hampton Court maze is used in 
ents with rats and mice in 


Elaborate eecrica “obatraction apparatin 


iaze of the same type, but 
large enough for dogs, cats, raccoons 
and monkeys, also will be 


by Profe 
‘a erkes at Harvard Unt 
to take the path to the right by Ul 
simple method of penalizing left turns 
by giving a mild electric shock, Crabs, 
snails, crayfish, turtles, and fishes all ean 


COCKROACH. maze was 
by Professor Syzmanski of Vienna 

as a pathway without sides. supported 
Over & basin 1 ct that 
was penalized 


at Chicago 
human subjects, Tt was 

ct tat bifold ch 

students required abo 
trike as rats had taken on & 
similar shape, 

in Germany a few years ago several 
horses trained by a Mr. von 
said. to be able to. solve aril 
problems. Apparently” they 
fubtract divide, multip 
fools abd cube roots, 
They. could ev 
fractions. 
‘One of these horses, known as 


clever 


average is abor 
ty, Rats, for some re 
son, learn with fe 
trials, For birds. this 


Cult, and even monkews 
‘lo not do especially well, 
though for the latter it 


ishardly a fai 
ning about in lo 
passageway 
ural activity for 
1ea pigs and 
poreupines also require 
a simpler pattern. 
latest develop- 
at in this field is the 


problems correctly even 


formed, 
curious discovery was 
Unless some per- 
sonin the room knew the 
answer to the proble 
His could not solve 
‘To all appearances, a 
telepathic horset 
wo more steps. and 
the mystery was solved. 
When a blind was put 
‘on the horse’s eyes, he 


not solve the 


designed by. Dr. Cari 
(eight) andl Dr. Lacien Warner of New York Universty. It can be taken apart 
n of Columbia so a any pattern desirod” ‘The trained rat wich De- Warden is lntro= 


and Dr. 


uucien Warner, 


‘Siting into the lnbyriath at the right will reach the food box im about four seconde Continue on page 1 


‘ereryone present 
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Modern Hospital Sails 
with U. S. F leet 


rine hos 
them, 


A trip to the 
Relief now replaces a 
lengthy voyage to a 
Jand_ institution—and 
the vessel is sid to he 
better equipped than 

als, Its 


raw on the a 
Gall eapptan Basel 
Stock caried 
the ship 


six months, when 
fleet on a cruise 


‘operating 
fare perfor 
Other 
treatne 


‘Above: So-called Java 
Stpe man, of 50,000 
‘years nao. Bight. Pre 
Hitore Pillow ma, 
‘who’ tived Balad 


OUR ancestors were neither apes 
nor human beings, says Prof. Henry 
Pinfield Osborn, president ofthe 
im of Natural Histor 
New Work City worl on of the 
inost paleontologists. In an address 
fore. the American Philosophical So. 
ciety in Philadelphia a few weeks ago, 
Professor Osborn expressed the belief 
unners of modern men were 
‘who developed independ 
‘of the apes from some prehistoric 
fanimal not yet discovered. : 
re is promise of an interesting 
entific controversy in the fact that 
disagreement with Professor Osborn's 
theory was expressed on the same occa 
by Dr. Willian K. Gregory. former 
of Professor Osborn and an expert 
also associated with the American Mu- 


accepted theory has been that m 
fand apes both were descended from a 
‘common apelike ancestor. 

In support of his 
Professor Osborn puts man's origin, 
not thousands of years ago, but sixteen 
Sie Bath eee ee oe 
ap vs; therefore man 
could not have descended from ape 
ancestry. Traces of man's mysterious 
ancestor, he suzzests, might reward a 

a Central Asia, where 

“dawn men” first 


taking, and living in the Taily open 

sy ofthe high plateaus and plains 
of Asa.” The celebrated "Neanderthal 
tman, & primitive race of Europe, Pro- 
fessor Osborn believes to be a 
shoot that eventually died 


leaving 
fo descendants. ““Pithecanthropus eree- 


tus,” of Java, usually considered the 
carliest of our ancestors, may be one of 


| 1 


‘The U, 8. & Kelie, only 


fare in att 
‘Capt 


the last 
and therefore n 
logical disco 
Ger the Filtlown men of Eogla 
perhaps the last of the “dawn mi 
Prof. Oshorn’s belief in * 
and their more mysterious ancestry ix 
supported by a recent discovery that 
en existed at least 
© pre 
Tn 
Professor Osborn 
iscovered more than 
300 fossilized bone 
implements of that 
estimated age, fash- 
y the hands 
primitive 
wan from the bones 
of extinct animals. 


% POPULAR SCIENCE MONTHLY Awaust, 


Latest Rewards of Research 


pptaah, used for fertilizers: In ation, 

the s 

‘compounds of magnesium 

for medicine and in the 1 

ture of cement; also ma 

riiles of common salt, 
London capitalists are reporte 

to be backing the project of el 

try to raise the salt sea fro 

dead, 


Oil Ships and Rainfall 


TUDIES of weather records 
indicate that the world’s aver- 
‘age rainfall has decreased about 
fone percent in the last. half cen- 
Heretofore most experts 

have believed that this has been 


7 


Qn thee poaee are presented cach month 
tories of notable scientific discover ie 

achievements in rewarch and 
tention that have a practical bearing 
‘on our everyday problems, 


Telephones from the 
Ocean Bed 


ILLIAM BEEBE, famous 
naturalist-explorer, scores 
another remarkable feat in under- 
sea adventure. Returning from a 
trip over and under the waters 
wut the coral reefs of Hait 
brings with him deseriptive records 
of strange creatures never seen 
helore—records dictated by 
‘over the telephone while walking 
the bottom of the sea! 


a below,” he explains, n 
"t hope to remember, them all when 
u come ta the surface.” For that re 


wasted schooner 


x soar We four Treasure from the Dead Sea 
i of the. strangest discoveries he "HE Dead Sea x00n may come to life. 
is ‘way was a transparent Despised and neglected for centuries, 
as.of smaller fahes, this lowest and aaltiest large lake on earth 
a inay aid in taking the knock out of auto 
‘nubiles in fertilizing farms, i su : 
‘or a free ride, they would swim right the world with medi aking changes, causes and effects, 
through the mouth of the transparent For chemists’ recently have — will be solved soon; for thirty nations re 
fiah into its spacious dining room, Some- undertaken to extract and separate the cently joined in international cotperation 
times there were as many as 300 of these ‘alts which the Dead to make weather records of all countries 
happy. he n to hold. Its waters, more easily avi ile for stu From 

parently are their report, contain nearly reports of ships at sea, spel 
marvels of elec~ poe of salty matte: be made to gain new knowledge of the 
largely of two valuable chemical meteorology of the ocean, whi he greatly: 

clements, bromine and influences the weather of tte la 
Some two mil 


spread 0 
slips tha 
Tess than a 


cdepomtin| Metered Fuel for Homes 
dium, are Iying there TN NEW YORK CITY, a recent surve 


we world to A shows, more than seven billion p 
nase of it. of steam, piped from central h 

re sold by meter last year 

skyscrapers and apartment 
thousand build. 

largest in Mane 
verage of thre and 


‘Two of the 
Breau of Bt 


Stems. Soon the poorer conde 
"The samenoth machine st the 
cht, pulling or preeing with a force of a eallhon 
‘measures the abity of steel girders 
“scignt la skyscrapers or bekigee The rer 
inthe photowraph is bending wader trie presare 
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Records of Strange Fishes Telephoned from the Deep; 
New Lightning Camera; Useful Discoveries of the Month 


fone half million pounds of steam each: Ralph Lillie and Dr. M, A, Hinrichs, re- 

fand used it for heating, power, reported they had’ succeeded in 

refrigeration and  cooki if living creatures from unfer- 

miles of steam mains have been tilized eggs by means of the power 
x ful, curative rays. Ej 

urchin, placed under the influ 


sepower “of live 
thr Le 


secrecy 
ersation, and thus would be 
weful for the transmis 


Snip the’ eticiency ef lghining srmmners __ New Disease from the We: 
CL 
sisippi foods? Mr. Freeman, former 1 American disease called "tularemia 
president of the American Society of described recently by the U.S. Publ 
“ivil Engincers, was expert adviser to Health Service. Originating with squir- 
ularly if your work de- President Roosevelt on his official in- res and rabbits in the West, and xpread- 
jon. Such, at least. i+ speetion of the Panama Canal ing to man, it has invaded all but 
drawn from recent tests "The Federal Government and the states; the New England group, 
by the Industrial Fatig states have spent hundreds of millions York, New Jersey and Delaware. 
in England. In expe of dollars. in trying to solve 
engaged in’ the exac the Mississippi's problems,” 
1 it, was found that he says, "A week's work 
glasses expecially designed for the fine model at a total cost of a fer 
Work not only made them less tired at dred dollars 
th 1” but led to the produc 
tion of more and better stockings. 


Models for Flood Prevention 


Can Rays Produce Life 


“TILL. mare wonders follow 
the path of ultraviolet rays. 
tory models ‘Two experimenters in biology at 
of the Mis the University. of Chicago, Dr. 
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New Thrillers Defy Gravity 


How amusement park engineers tax their ingenuity 
to lure us with “flying leaps” and “breathless dips” 


A LOOKAH! Alookal! ‘The Great 
Dizzy Dip, the most dai 
earth! Tt drops you a 
dred feet 


fat a hundred miles an 
hour! Here you are, 
fl the igaest the 
in the world!” 

Fostling throngs, the 
roar of Wheels, the 
entreaties of bale 
ieks from pas- 
5. blares of music 
from Carrousel organs 
nil bands, and the seene 


By Etwett Crissy 


the bottom they are traveling seventy 
miles an hour! At Coney Island. the 

\ ‘Cyclone Racer,” new this season, reaches 
«speed of better than a 

milea minute, Buteven 
these idee 
iy the pul 
ready the giant. “Mile 
Sky Chaser,” built, at 
Coney Island by Arthur 
Jarvis in 192, has 
‘ceased to be w sensat 
Te is not easy” to. thrill 
Peon whoa evel 
better’ than sixty 


typical of hundreds of pyog their 
amusement parks own automobiles! 

throughout America on a And the problem of 
i thrilling the public of the 


inception, con- ture has. the 
‘and operation 
devices, = 
wal to appease the Daring through apace in tiny serial cockpit, napended fom the op of « reve 
for lag’ mate the" Airplane Being” gives riers seats of eat speck and Uy dled people 
‘lhe Growin, caer to opin through the oro, pationae Ua tring les 


wlscapes, and scenes intended 
ders. From this it got its 

name, “scenic.” The ears rarely traveled 

faster than ten miles an hour, and little getting thrills 0 

attempt was made to thrill passengers Vernon Ki 

with z gineer of Harr 
"This at Woodetit Pleasure ork Cty, a 


of gravity” coasters 
ld me. He la ch 
C. Baker, Ine, of New 


Ke 
reps our patron 
opened a new coaster railway which drops to do the imposeibe,” 
des.” its trains down a dip of 132 feet. ‘And Keenan and ot 
coasters and similar devices are known, to att 
remain the most popiilar fea a 

Forty-three yetrs ago, Le A. Thom [ 
son, & pioneer in the field, built the fist 

teenie railway at Coney Island, N.Y. It | 
‘operated small, motorized cars, by’ means 

of a third rail, over a loop system, which 
the inventor called the "Switeh Back 


on 
is discovered. ‘Thus the " 


rs are planning 
npt “the impose 
ez” They believe they 
achieve it in future 
coasters by contradicting 
the law of grav 
ide down at 
“Teaping the gap: 
jumping through space from 
This 


Il covered a straightaway of slight dips ‘one track to anoth 
inclines, then reversed, led at tthe C 
+ starting point. It often had tunnels, Vand “Loop-the-Loop,"” 


probabl 
ill 


the greatest 


“The grandtather of at 


hey think they're in peril 
sent they eall the rides “grand,” 
more. Our trick is to 
t the danger. 
ve guard straps and 
which we put on the seats of the ears 
really unnecessary. ‘The rides are per- 
Aly sale, oF we wouldn't be operating 
So SIE AE ‘But the straps and guard rails sus- 
EVA elise gest danger. “Why this thing is so bad, 
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they had to strap 


praypective’pasrengors ex 
Slimand then buy thelr 
tickets 

AC" certain 


when the trains leave the 
of a sharp dip, the pas 
gers are actually lifted 
few inches from their 
‘This produces the sensation 
of being thrown into the 
Bat 
ruth is that the oppo 
4 are s0 nicely bal 
anced it is impossible fc 
ssenger to fall out, if he is 
ing the rules, 


No matter what rules we 
may take he will occasion. 


ally insist on being a dare 
devil, and sometimes pays 
the price for it. But, taken 


&@ whole, imost of the 


nodlern rides, for all of their 
ing dips and breath 

awerves, are ag safe 
‘ol horse and surrey.” 
on explains 


Ace 
tremendous speed wh 


and aviator 
Id me they never 
psiy he Me el en an 
‘@ speed of one hundred miles an hour at 
the bottom of the initial dip. This first 
chute gives the trains sufficient momen- 
tum to complete the circuit, and the 
maximum acceleration is attained in 
from three to five sceonds, following a 
slow ascent from the loading depot. 

‘The contributions of Jarvis, Baker, 
Keenan, and others have equipped the 

west coasters with sufety locking de- 
Viees, by which the trains are held to the 

je rails by wheels under the rails an 

‘against their sides, preventing mov 
ent in any direction but forward. Ba 
inping is prevented by safety dogs, 
which engage in ratchets, on the ascents. 
Automatic block controls also have been 
used successfully in. some systems, but 
many operators prefer to trust human 
auards, stationed along the track, with 
electric control brakes instantly read 


‘The greatest thier of 
‘This device wat damantied ia 1915 because pumengers fell 
from their sens white riding upaide down and were crushed 


1—Coney Inland" Loop-the-Loop.” 


‘The average coaster system is frou 


quarter minutes, ‘The most success 
them have carried 16,000 persons ina 

y, and nearly a million in one year. 
The completed systems cost from $05,000 
to $200,000. Several carloads of the fin- 
est fir or yellow pine lumber are required 
to build one of the structures, Construc- 
tion of the “Cyclone Racer,” at Coney 
Island, demanded 233,000 feet of lumber, 
240 tons of steel, and 96,000 rivets. 


CRAMPED building space, frequently 
not adapted for such structures, of 
forces the drafting engineers to resort to 
ingenious designs in order to crowd the 
necessary track length into a confined 
Ifa building lies in the chosen route 
‘coaster, the racers have been known 
both to dive under the building and climb 
overit. “Funnels” between adjacent walls 
sometimes concentrate wind on a pro- 
posed “hilltop” and must be considered, 
for such obstacles might demoralize a 
coaster system by blowing its trains to a 
standstill. Trouble will follow if a train 


with the vertical 
coaster rides, has produced in 


results, ‘The traditional earrousel, which 
first appeared in 1867, was probably Uhe 
pioneer amoug “flat rides,” Later cane 
the "Ok Mill" ‘and. the “Shoot the 


Chutes” boat rides, followed by "The 
Whip” and the “Caterpillar.” 


TTBS: in 2022, appeared the "shoot 
n° which used sminiature electe 
aulomobiles, aud capitalized he human 
desire to steer things. ‘These cars oper- 


fated in roofed inclosures, taking their 
power through a trolley from an elect 


* mounted 
revolving 


the “scrambling. 
which appeared in the 
irst time this season 
id improvement of the 
. J. Kilpatrick, 
don amusement park 
promoter, from a device he saw in oper 
on at Milan, Italy. ‘Ten tubs, each bear 
ing the mame and colors of 8 famo 
American college, roll on casters in a 
forty: oot dished faclowure, which, 
in this device, is stationary, with the 
exception of seven-fot inner cic 


from the ceater, while gra 
pulls the loose tubs towards the 

down the sloping sides. Pneumatic bump- 
erewith which the (Continued on poge 127) 
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Bare Hands 


A Story of Men and Science in 
the Mastery of Northern Wilds 


Hawrnorne Dante. 
Illustrated by J. Clinton Shepherd 


was a weird and dreadful ery 
‘Ou this 


hich had cast them up on the 
Like primitive men, they made 
d with clubs killed game for food. By 
uity they ereated steel tools from ore found om the 

took to build an engine<driven boat in 
escape. Unexpectedly their efforts were 


wich they hoped 


interrupted by the appearance of Kiska Joe's schooner. Parker, 
risking the enmity of the poacher, was made captive. The 
others, resisting his armed attack, were saved by a repetition of 
the mysterious ery, before which Kiska Joe fled in terror. ‘The 


castaways resumed work on their boat. During a feast pre- 
pared by Oomak to celebrate completion of the engine. a figure 
appeared in the open doorway. Seizing a Indle, Oomak struck. 
‘The body of a woman fell across the threshold. Tt proved to be 
‘Tuginana, wile of Kicka Joe. ‘Twelve years before, she revealed, 
iaka Joe had killed her child. In w struggle with him aboard the 
schooner she had fallen overboard and had swum ashore 
then she hail lived in a eave on the isl ‘ 
were her eries of vengeance against the slayer 
whom they were the voice of an evil spirit from 
last the boat was completed and the castaway 
‘uginana set sail. Now for ion 


ISKA JOE was worried. ‘The last of the seals had only 
left Buldir for their annual fall migration to the so 
‘and the season had been longer and more successful than 

usual, yet he was worried. Six times had he slipped undetected 
up to that uninhabited spot to fill his schooner with sealskins, 

‘and now he had a eache that would bring him a royal sum, even 
‘though he was underpaid hy the erook who bought them from 
him and slipped them past the customs into Seattle and Portland 
and San Francisco. But despite his cache of skins his whole 
season had been one of worry and trouble and danger. Those 
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yachtsmen had been the cause of the trouble, 
‘and he was wondering how he might get the 
ones who were still on Devil Island. Had he 
only killed them all when he first eaptured them 
everything would have gone smoothly enough, 
for though there had been several seare 
parties looking for them, no one had guessed at 
ska Joe's connection with their disappearance, 
His schooner now was gliding slowly—very 
slowly—across an almost glassy sea. He was 
hhound eastward for Kiska once more, to get the 
latest information about the searchers, befo 
sailing for Devil Island and annihilating his 
enemies. He had recaptured one of them, but 
the Coast Guard had been 30 active that Ie had 
not dared to sail again for Devil Island for fear 
‘revenue cutter might trail him, and thus ruin 
all his chances of success, But once he found 
‘out where the searchers were and where the 
revenue cutter was, he would sail to the island 
and murder every one of the party, He wasn’t 
safe with any of he'd hetter not 
attempt the job unles he were prepared to wet 
them all 
Though Kiska was his destination, he was 
not going directly there. He would keep fifty 
tiles to the south of the island, sail well past 
il then turn about, nd approacl it from 
‘east. If the Coast Guard asked him where 
te had eet he could tel tern he ha heen to 
‘Tanaga or Atha or the Islands ‘of the Four 
Slowly the sun sank beneath 
‘marked horizon, and when 
pase the ee af te sen, Risk Jn, if he hd 
ooked, might have caught sight of a tiny spot 
upon the horizon appearing faintly against the 


init hot the wester hy. ‘The gece ws 
an edd ite steamer, strangely out of place it 
that wide. “spanse of sea, 20 far from land. 


‘Trans-Pacife liners hound from Japan to Van- 
couver or Seattle often passed along the route 
that Kiska Joe was sailing. But this vessel was 

even smaller than Kiska Joe's little schooner. Tks single funnel 

compa 
iy would have giv 


were out—sparkli 
only in the faint breese 

enough speed for steerage way. 
nd. the sails, barely distended ty t 
‘Kiska Joe looked about casually. 
Into the night the schooner made her wa; 
more than three miles an hour. Her running lights were clear 
a and the binnacle light glowed softly into the blank 


is pipe. All at once, on an eddy of a midnight breeze, 
faint metallic sound came to their ears, Looking about, they 

ht sight of a mysterious glare astern of them a mile oF s0. 
‘The light vanished as suddenly as it had appeared, yet. the 
strange clanking sound, faint at first. grew louder. ‘They 
watched and listened. -X thin layer of clouds had obscured the 
stars, and the night was utterly dark. 


lights. Perhaps thi 
ie, thouht, andthe sti 


could he sce, Perhaps he had better call Kiska Joe 

But Kiska Joe, once he was on deck, could offer no explanation, 

‘The sound was still at some distance. They could gather its 
could see nothing. The mu 

ints concerning spirits and dev’ 

laugh at such things, but had he not seen? Not onee, but many. 
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the' glow from the Tarnace iluminated her Bure. 


times! His wife, fori 
she had fallen from th 
poved away from the spot 
vision of his wife—a vision of streaming black hair, of flash- 
of upraised arms and widely spread fingers. He shu 
I for he ren too, the fearful shriek tha 
foretold that she was about to dash tow 
‘were spirits or devils; no doubt about it! 
‘The clanking was nearer now, and he coull make out a 
sound as 


now stood, 
fortable. He reea 


now. That must be it, Still, 


too tening on the stern deck, wh 

‘inka Joe! abe shrieked. "Kaka jor! I keel yout 

Well, hie would 

he eried, but there was no replys only t 

‘Then, suddenly, he saw a faint glow— 

a glow of light on something that billowed and rose and fell. 

What was it? Never in his Ife had he seen the like before. He 
wuivered with fear. Spirits? Devils? What? 

Closer came the sound, and brighter the strange red glare. A 

shapeless form m Keand forth in the light. He mus call 


il it, and learn what it was. 


‘and it might 
cite noises and carrie 


1 What ship is that? 


a 


But his blood ran co'd at the reply. It began as alow ery that 
wavered and fell, and rose again, higher and shriller. until it 
drowned out the sound of clanks and hises. It wavered, chilling 
and penetrating, and finally soared into a shrick. Kiska Joe 

‘nd then he heard his name sereamed out across 


iska Joe!” It was the very shrick he had heard many 
of his phantom wife on Devil Island. 


iska Joe—I keel you!” 
‘Then, as if to bear out the frightful threat that came to him 
from out the dark, he sav, not fit the silhouetted 
figure of his wife—her black hair s in the red light that 
shone pon her from nowhere—her arms upraised—her fingers 
wide spread. Where, an instant before. there had been 

ut blackness, now hie saw this fearful figure sharply 


the spokes and groveled on the deck. Kiska Joe felt the 
grasp him about the knees. He 
ely and the 
d not look to see what th 
He could 
eyes from the still shrieking, 
lating figure of his wife, who stood in 
that brilliant. light. surrounded b 
darkness, and ec 
rowing sound of li 
He cried aloud. He turned naturally 
to the Aleut tongue, and beysed. “He 
ked and pleaded, and felt hope 
‘once as the distance hetwe 
und the nightmare seemed to. grow 
But once ngain she approached — 
proached, though she did not walk. 
She"weemed to. stand still, and. yet 


aways from Devil Island had put 

nked across the smooth 
At the end of the second da 
the sealskins of fresh water—all 
the one they had reserved fo 
ing—were empty, and_ thes 
forced to use ocean water 


Yet they kept on their way. 
had no compass, 40 they steered by the 
stars and the sun, and went sadly 
wrong when they, tok Oomak's wes 


as to the direction they sho 
‘Thus, during the second nigh 
had passed within ten miles of i 
without seeing it in the dark, and 
had headed toward the southeast int 
the almost boundless expanse of the 
Pacific. 

Late in the afternoo 


of the third 


hy watching her lights with the wt 
tinue after her. 


But they ewe gaining, ‘Ther 
along thei way, ane they cou se the sing ips ight 
rowing larger. ‘They knew that their engine would be over- 
Hear fore ay ai ha they could snes and, sewing tha 
ey were surely gaining. the party was taking its ea 
rapidly pounding hearts und eager desires. Will 
fieved Thornton at the engine, and Kelly had taken the tiller 
from Oomak, who sat in the stern beside ‘Thornton, while 
‘Tuginana sat crow-legyed on deck, less interested. apparently 
than anyone else, in overtaking the ship. 
Closer and closer they came, and sud 
Kelly on, the knee. 
idn’t they hail us?" he asked. “Listen!” 
Tuginana rose suddenly to her feet, and stood listening in 


ly Thornton touched 
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‘Ship whoy!" cried Kiska Jor. “Ship hoy! What 
ship that?” Mie boo ram cold atthe repy. Te begen 
srt iow cry, that wevered snd fell, and fone nguia 


the dark on. the stern deck, before the group ab 5 
She too had heard the sound, but no other sotind eame; nothing 
but the regular clank of their engine and the hiss of the 
escaping steam. All they could see was the light from the 

aacle of the other vessel, and the billowing clouds of steam 
from their engine as it wavered, from time to time, across the 
top of their short funnel, up whi 
the fires below. 

‘The hail came again 


What ship is 


HIP aboy!” they heart, “Ship ahoy! 


that? 
Thor feet to reply, when suddenly his blood 
was chilled by Tuginana’s shriek, He remained on one knee, won- 


n, who, since she 


dering what hail come 0 f 


hhad fallen st 


jornton, “It's Kiska Joe! We 
i he called softly, “stoke 
We've got to get away! 
Williams, who had 


up. for the love of Pete! 
n_ watching 
down to. the 
‘swung. the furnace 
Hed charcoal inlly 
fon to the fires, The light shot out brik 
Tiantly into the black night, 
the still shrieking figure of Tuiginana as 
she waved her hands at the vessel that 
now was hardly: more than forty yards 
away, Kelly pushed t 
fand the little steamer turned. slow 


oilers, instant) 


‘They heard the v 


‘and started away. 


grasped the | 
. a i 


whispered ‘Thornton sud- 
hack. Go al He 
‘a devil! Williams,” he 
keep those furnace doors open, 
Keep out of the light yourself. Keep it 


HE steamer turned once more to: 
ward the schooner, and slowly 
overtook her. They could vaguely see, 


now, the figure on the deck that 
still eried out fearfully in Aleut. Tt 
‘was Kiska Joe, and Tuginana leaned 


forward, screeching and waving her 
farms in the glare from the furnaces. 
The distance between the two ves 
sels diminished. Thirty. y 
ten, Closer they sailed, ly put the tille 


sped. She fell across the schooner's rail, still 
climbed aboard. 
On the schooner all but Kiska J 
-breed captain remained to face the vision of frightfulness 
that But Tuginana’s sudden leap was a 
terrific shock. He was too frightened to make out the dim 
shape of the vessel from which she had jumped, and could think 
of nothing but avenging spirits, He seized the rail be 
He screamed. The white men on the steamer saw him throw 
p his hands. They heard a splash—and slowly the schooner 
joved on in the faint breeze. with no one at the wheel, with no 
ne save Tuginana on deck. and with her captain beneath the 


had run below. Only the 


smooth water that closed about the vessel's stern. 
“He fell overboard! 


cried Kelly, turning the boat about to 
ided slowly on, and for two 
calm sea, looking for some 
\'mile or two to the 
(Continued on page 122) 
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Deck Fans to Aid Sea Flyers 


7 mid-ocean landing lo the teeth of « man-made gale. How the proponed wind “brake” would cable fat ocean hopping 
Blane to alight safely on liners deck. Mts fuel supply replenished, the pane would then be ant om ita way by mC 


RTIFICIAL gales would enable a keel, straight down into a landing space 
fast land oF water pla than its own length, 
to rest on a steas Brunner 


building. 
has already been 


‘others bcieve the prob- 
ne a moving, plane to a 
Evins soronautical eagineee, which’ ie ctandstil witie © small wre hasbeen st present, 
ured above by our srt With the solved, Atthe point where the propeling cartying, plane. 
Brunner landing device, reghtearrying force ofthe airplane isequal tothe resist: sacrificed to cargo 


planes might cross the Atlantic, because needs, therefore, a 

they could stop in mid-ocean for fuel, the plane comes to a stop. where it can refuel. It is to 

and use their entire lifting capacity for p prevent an approaching plane from need that Brunner has devised hs 
carrying cargoes tching and tossing, with possible d Tanding device, Only a few feet on a 
On the deck of an ocean liner a ‘machi ds its b passenger liner's deck, instead of th 


wind machine with airpl 
d create a gust of air 

velocity. ‘The pilot of a fre 

desiring to land, heads direct 

wind stream, Ashe 

of the blast ine 


ie propellers 
tremend 


broad expanse of runway on a modi 
's Innding-surface, is re. 


ned, the aie 
ed up by @ 


freighter may be p 


and placed on ull Tike those 
propeller spi present use for lau cs 
hovers motionless in the air. hoard. Its tanks it cont 


airplane might sink gen 


Way across the ocean with its carga, 


“ 


Soft-Faced Hammer Saves 
Your Car 
ACED with soft removable plugs to 
protect such parts as gears, sprockets 
and polished metal work from injury, the 


new hammer pictured below is designed 
fally for work around the automo- 


ps 
pushed into a untyte slanting hole that 


oN 


‘The face of this sftaurtaced hammer for 
‘motorists canbe renewed when worm out 


in a feature of the tool. ‘The harmmer will 
not lose its balance. as is the ease with 
netal hammers, even after con 
and will deliver as forceful a 
ool of its sive 


cither one of the wheels would slide 
the ground or else the strain 
would the axle in two, In 
onder to eliminate this trouble, a 
differential gear iy used in the rear 
nace in two 
arts arose 
ear comes 
owes one wheel 


n'a straight 
fears are not 
fivently, th 


uke the differential gear 
possible observe t 


follow- 


1. Keep your foot off the accel- 
erator when you are rounding 
curves, whenever possible. 

2. Avoid fast driving on steep 
hills with many curves. 

| 3. Makesure that theaxlehous- 

ing is kept filled wich the 
grade of lubricant recom- 


mended by the makers of 
your car. 
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[NHL Freeman, British inventor, and apparatus he wee to produce a ew, cheap fue for wutomatilen 


Traffic Tower in a Hotel 


ESTS at a new Berlin hotel are en- 
ing the novelty of what is prob- 
hie most elaborate electric informa- 


booth all his own, 
takes charge of your movements, Ele- 
his command speed 


phone. House detectives have bee 
fpensed with: for through the traffic 


director's indicators he is aware of every- 


thing that occurs in the hotel. 


France Tries Iron Roads 
ADS of ion are being tested by 


‘ast iron plates. The plates as designed 
by the government's chief of road 
engineers present a slightly corrugated 
nonskid surface, having the advantage of 
bing smooth for motor ears yet. rough 
enough to prevent horses from slipping. 
Beaks (WEE civions durbayy ther 
afford a new use for old iron. 


Briton Develops Cheap Fuel 


METHOD of producing a new motor 
fuel, much less costly than gasoline, 
ported from England, 
the remark- 
rin the labora 
ial apparatus 
es as large. 
heap grade of 
coal, and the fuel is obtained as an oil by 
distillation. When all the oil has been 


New Device Rectifies Current 


A 


THIN disk of reddish copper oxide is 
said to be the secret of a remarkable 
invention, Without use of an electro- 
ic cell or rectifier tube, it rectifies the 
‘ating current from your house 

to a one-way direct current, suitable for 
hattery charging. It is posible t 

dlisk, made on a large scale, will elimin- 
‘ale rotary converters in electric power sta 
tions, according to the inventor, Prof. 8. J. 
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Locomotive Burns Oil 
*TIQUID coat,” a synthetic oil fuel 


‘obtained with the aid of hydrogen 
from the lowest grades of coal, is used 
‘a remarkable locomotive just co 

cted in Germany. Prof. Lomonosofl 
Russian engineer, designed the new 1200 
horsepower engine, which runs by a 
Diosel motor—n_ gasoline engine turaed 
oil burner, ‘The photography taken during 
the tral trip near Berlin, shows the curs 
ots apparatus at the front with ite enor- 
fous vent that serves as a radiator to 
ool the motor. Enough fuel is carried i 


Counting Cash by Electricity 


Y flows like water at the By 


rges them into bags 

of from five toa 
red pounds sterling are -automati- 
allotted to the proper receptacles 
Far more rapid and’ infallible than a 
Human hand, ice measures out the 
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Houses Washed by Machine 


WO men can wash an 
frame house 


Sponge, lightly 
along the wall, and the dirt vanishes, By 
turning a valve, the cleaning solu 
shut off and water aloue used for rinsing. 
ina few hours, usitig this process, it is 

your house looks as new as if it had 
just received a fresh coat of paint, 


Radio Aids Treasure Hunt 


RMED with a Government license 

and a new radio device said to indi- 
cate the presence of large quantities of 
buried metal, a party of American and 
British adventurers is reported to have 
made the first recorded discovery of 
buried treasure in paying quantities, ‘The 


45 


“find” was made recently in Panama, 
City, where jewels, plate, and chairs of 
precious metal were said to have been 
brought to light. Pirates’ hoards in the 
West Indies, the Florida keys and the 
‘Mexican coast will be searched for if th 
radio treasure-finder meets with further 
success, as well as two spots called the 
world’s. greatest treasure fields—Cocos 
Island, 


Ten-Pound Electric Handsaw 
ONE so stroke with the new motor: 
‘driven handsaw pictured alow 
4 board is sliced neatly 
whining Unde, mounted di 


tiny frac: 

il take to 4a a 

Light and 

ten pounds 

ovate 

n be act for 8 cut of 
dept up to two inches 


How Much Do You Know of 
the World You Live In? 


self with the twelve 
below, selected fro 


hundreds sent 


are doing better than 
the correct answers, tu 


Whar is EI Capitan? 


2. Who were the mound - 
‘builders? 


3. Where do sealskins come 
from? 


4. Where was “EI Dorado"? 
5. What is ambergris? 


7. Why are Irishmen called 
Hibernians? 

8. Wheredo sandstorms some- 
times blow away the rall- 
way? 

9. Where do explorers find an- 
client books written on 

clay bricks? 

What country averages 
more than (wo. tiles 
above sea level? 

11, What island contains giant 
stone statues built by a 
mysterious race? 

12. Where does vanilla come 
from? 
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Flame “Burns” Under Water 
in New Steam Boilers 


‘OT only does a flame “burn” under 
‘but it heats the water wit 
‘amazing efficiency, according to the in- 
ventors of a revolutionary new type of 
steam boiler. “A Swedish engineer, Osea 
Brunler, and his son have perfected its 
salient feature—a burner that forces a 
burning mixture of air with gas, oil, or 
even powdered coal straight down into 
the water in the boiler! Combustion is 
complete before the flame strikes the 
water, but the hot gases are still glowing. 
as they speed thronigh it to raise even cok 


se pow 
burner 
hhas successfully completed a year's tests, 
wentors, C.F, Hammond 
Shackleton, have also. per 
submerged-flame” boiler, Both 
this and the Swedish invention need 
Jacks, for there js-n0 


Magnet Saves Workers’ Eyes 
JS 0 joke to get a fragment of stl 
; bat the sufferer in this 
ally fortunate. He is 
b kale new 
English 
draw 
tlic, splinter into an acceasibe 
spot. where extracted. 
Cunterweightx support the heavy mecha: 
nim while the patient places his hed 
within the powerful magnetic field. 


Poisons More Dangerous 
to Women 


OMEN workers are more suscepti- 
ble than men to poisonous sub- 


stances used in factories, according to a 
report prepared by Dr. Alice Hamilton, 

medicine at the 
who points out 


professor of 


industry. 
poisoning caused’ by fu 
now used on a large se: 
solvent, forty were wome 

During the war, says I 
‘women in munitions factori 
Tiable than men to poiso 
materials used in making explosives. 
With new and unfamiliar poisons being 
used, particularly as solvents for var- 
nishes and shellac, it is important to safe- 
guard women, Dr, Han 
periments have shown that a p 
woman may have poisoned children. 


Radio Lights to Guide Airmen 
RADIO signals from the ground direct 

aireraft in a unique adaptation of 
the automatic dial telephone, invented by 
Capt. Paul S, Edwards of the Signal 
Corps aircraft radio laboratory at Dayton, 
Ohio, Any one of a hundred, diferent 

signals, consisting of mumbers, can 
be sent from the apparatus, which re- 
sembles the dial of an ordinary automatie 
telephone. In the ‘cockpit aboar! 
the airplane, flashing Tights om a, visual 
indicator interpret the signals to give the 


airman directions for landit 
for plotting the course of 
visible signals are not interfered with, as 
ry Fadio signals might he, by the 
ous roar of the motor. 


Auririctat heating for the ocean is to be 
tried out at Westerland, Germany, a pop- 
ular seaside inter to provide all 


Electricity Hastens Crops 


‘LECTRIC wires embedded in the soil nperature and rob a winter 
have been su used to pro- dip of ite chill, Heated bathing cabine 
duce farm crops ahead of time, acconting and covered ways leading to the water 
to recent reports received from Sweden maths 
hy the Unit 
partment of 
ts soil warmed 


Experiment 
‘a half-acre open 
be strung with 
buried. wires 190 feet apart 
jentists believe that they 

will then be able to plant 
April and har- 


prospective dri 
tures, have bee ¢ 

Tn the testing room is a model driver's 
seat equippe with ll the controls used 
in operatin chile. ‘The person 
tobe tested is seated at the steering wheel. 
In front of him is placed a sereen, upon 
which is thrown picture of a con- 
ested street, showing moving autos, 
pedestrians, trafic signs and so forth, He 
JS required ip operate the controls so as to 
avoid the “dangers” and obey trafic 
rules, Every mistake he makes is regis- 
tered automatically on an electrical ‘re- 
cording mach 
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Dredge for New York's 
Bridge 
HE largest dredge of ind in the 
world had to be wed in the first 
underwater excavation not long ago for 
foundation piers for the great Hodson 
River bridge linking New York and New 
Jeney. Sixty towand cubic yards of 


bottom on the New 
and the mammoth 
‘cavern at the rate 
s c yards to each swallow 
ofits steel maw. ‘The New Jersey founda- 
tion, it is hoped, will be above water level 
hhefore the cold weather set 


Blueberry Cure for Diabetes 


Jhty-one diabetes patients 
yetillin, a new drug 


ured according to a report by Dr. 8 ML 
Allen, of Morristown, Nod, to the Asso- 


six eases, he 89 

while twen 
illin, Dr. Allen emphasizes, 

is to be regarded as’ suppler 

insulin in the treatment of diab 


it be taught to 
talk with its fingers, as deat people 

talk, more easily than it could be taught 
the 


y 
Child, paychologists, of Yale 
University. 


“Perhaps the chief reason 


stimulates imitatio 
have no such effect. 

A Fre ntist, Louis Boutan, who 
observed a female gibbon for fiv 
has concluded that a 
not learned to 
‘Rekild who ts bey 

e ape but directs its efforts 
te Tine, like «man. 


Map Puzzle Teaches Children Geography 


‘This novel toy keeps children buny and teaches geography at the 


‘When amersbled it form a handy globe tap of the world. 
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ir 
I 


J 
Aid for Deaf Has ToneControl 


F YOU are hard of hearing, a sensitive 
microphe 


in a new invention doce 
Within a portable 

cof a small box 

at it hears to an 
nun, Heal 


the listenin 


sand. shay 


phones that slip, 
sound audible 
Tike those sed in 
batteries to operat 
in the compact outfit 
feature 

which makes it po 
an instrument for almost a 

i 


ina sont 
ble to fit aceurately 
y cave of 


Portable Radiiaglanpl peas 


(0 MATTER where you 
electric fitting developed 
always provides you with 
reading lamp, Tis rubber 
ble “feet” grasp the back of a chair 
‘edge of a table, and a hinged arm holds 
it will best 
pages of your favorite 
‘attachment folds up, and 
ked in the pocket’ or hand 
ag. Tt should prove useful to traveling 
ssalesmn Js without table lamp 


Wooden R. R. Ties Passing 


HE familiar wooden railroad tie will 
ig of the past, 

successful 

with bars 


yes as strong as wood, 


‘and sidings. T 
the discarded rails 


they are made fro 


EOGRAPHY 

becomes a fas- 
inating game | to 
the child, instead of 


J 


thous 
i installed over a 
line near Pittshurgh—enough to cover 
seven and a half miles of 
forced with steel rods, each t 
blocks set in 
ean be spiked down. 
In the future, en 
bearing trai 


ous Pe 
new toy, | Cupped 
round blocks each 
contain the map of 
continent, cut 1 


to form a’ picture 
wale. 
bling 


In assem- 
the puzzle, 

Tearns the 
continents of the 
world, the countries 
in each continent, 
and the shape and 


POUCH are repor 
amazing new dev 


geographical loca- 
tion of the cor 

tries. When fitted sccond—too high-pitched for the reed 
together it forms a ear to lear, but the dog's sensit 


serviceable glob is said. detects and understands 


Mud No Terror to This Car! 


(T TAKES a mudy, road indeed to 
ward PF.” Mublheim, rural 
rein, Towa, and his re= 


the "Lown After he had 
come marooned countless times with hi 
old car, following rains that made the 
roads in the southern and central por- 
tions of his state almost impassable, he 


quer the most 
“Mud Hen” was t ‘double 
wheels with their “caterpillar” tread of 
chain carry him over any road, 


Water Purified by Rays 


ONE France's war efforts to provide 
her soldiers with chemically. ster 
palatable water, has come a re 
system of purifying city 

use in half a 
ported to be ceo 
is the discovery 


ww prineiple when he foun 
quantity of hypochlorite of soda, 
placed in water that was agitated, gave 
Off traces of extremely active chlorine gas 
the water was treated with ultra- 


nt qian 
it was powerful 
‘enough to kill five sixths of the microbes 
ina test sample of street gutter water. 
hhe developed 
joes the work 
‘operation. 
Repel 
a direct decrease in typhoid eases. 


Building Stone Waterproofed 
ATERPROOFING stone is 
nique method now beco: 
widely’ adopted to protect buildings and 
statues. The stone is heated with a blow- 
torch to expand its surfacé and “open its 
pores.” Thea melted paradita fe cpplied 
‘ith a brush, forming a protective cover- 
in inst rain, frost, and gas fumes in 
the air, One such “waterproofed” struc~ 
ture is the Buckingham Memorial Foun- 
tain nearing completion in Chicago. 
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Feeds Movie Filmat High Speed 
Ti ond hs throagh the comers 


at high speed 
it, is the invent 


thout dai 


speeds up as 
releases it. 


superspeed work, 
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R. R. Gates Direct Traffic 


RAFFIC at ¢ 
sections will 


werous street inter- 


Rencrally adopted. Ttearries two pairs of 
ates, which allow traffic to proceed in 
ata time, "When the 


streets are raised, the 
matically lowered, ors where no 

levice would 
rol point, 


od from a distant co 


Twin Engines Drive Novel Bus 
HIE, motor stage below, recently 
into service in Oakland, Califo 

Jooks more like a trolley than an automo. 

hile. ‘There's no danger of a breakdown 

ible, as the bus has 


“This bus has two engioes cach with i own rutiator clutch and iamition wystem. placed 
{Snder the sera to ive mare Passenger wpace- Hfceseay, Ht cal Operate with one motat 
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Auto's Exhaust 
Heats Coffee Pot 
WHEN po wat cu 

‘ol coflees lift up the 


hood of your ear—aul there 
is a ste 


I 
the. bug 
pieni 
eluded from th 
repast. ‘The novel 
ease, which is a British im folds 
again after the meal 


at waitin) 
easy to brew 
coffee and drive at the same time with 


Wallace, ‘small space for pacl 
fi hoard or in the to 
man 

ten 


That Mythical “Sea Level” 
NOTHER popular belief is shattered 
by the report from Washington that 
After all, the sea ist level at all but 
‘gently sloping hill” HH. G. Avers of the 
Coast ‘und’ Geodetic Survey made thi 
announcement after extensi 
"The mean sea 


inventor says, is sufficient to boil 
full of water, On a mot 
you_can stop for refresh 
the incon if bu 
inating also tl 

from burning e 


Lunch Kit and Table in One 


Feport that the mean 
‘Augustine, Fla. was 


‘capaci 
and four hinged legs swiftly convert it 


Speeding Up the Chariot Race 


HIE thrilling chatiot races of Roman 
nes have been brought up t 
husiasts, 1s appears 


spectators a race replete with thrills. 
More Power from Less Coal 


O 


lamp for seventeen h 
ind of coal is the striking engi 


power, most of its heat goes up in stn 
tr is wasted elsewhere. Mth, oe lene, 
i ly turned 


“Superpower” for Airplanes 


EVOID of gears, crank shaft, and 

timer, a new barrel-shaped rotary 
Airplane motor for which phenomenal 
power is claimed has been invented by 
Elbridge Gerry Smith, airplane motor 
‘engincer, and the first complete motor ix 
now under construction at Garden City, 
Long Island. His original model, built 

ing the war, Smith says, convinced 
that the new motor would produce 
two horsepower for every pound of ite 
‘weight—making it four times as powerful 
as the best engines now available, 


Wrmn nvrexse artificial light that rivaled 


to go to seed more rapidly, and the serd 
to germinate in far less time than usual, 
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Inventors’ Ideas, 


An Odd Quick-Parking Auto, Dust Masks 
to Fight City Germs, Mechanical Pipe 
Smoker, and Other Ingenious Creations 
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Novel avd Useful 4 


aS) 
Se 


ers iad ga i 
soriciorst tates a om sites tm 
ec ar 


rect stein 
ada helmet with windows and Dreathing waives 


‘Dering the fe saving wut 1 
{etm thee sec 


i 
é 


2 


‘A coal car, hauled tothe top of this tower, dumps 
{talon Inia the waiting locomotive tender beneath stopped the motor before the 


Coaled in Four Minutes 


BETH locomotives are onde wit 
incredibly short time, at 
« coaling tower recently 
rected at Doncaster, on the London ant 
North Eastern Railway, By elec 
power a coal car is seized from an adje 
Ing track, hoisted in a jify to the top of 
the structure and dumped. "The val 
pouring into a hopper, sides down chistes 
{othe tenier of the locomotive below. 
From start to finish the operation 
takes only four minutes, At a awit 
Hoard within a control cabin that tops 
the coaling tower, a single operator con- 
trols the elect 


“Wing Flutter” Wrecks Planes 


SUING flutter.” a curiow 
phenomenon somewhat n 
the “shimmy” of an automobiles front 
wheels, is the cause of a whole series of 
mysterious airplane accid in England. 
ficcording to a new theory advanced 
British air experts to account for eighty 


unexplained wrecks last In many 
eases the plane, flying normally, sud- 
denly went into a spin and crashed. 
‘Apparently the pilot had fainted, or bad 


lost control, 

"AU high speed, scientists now snzsest, 

ons air pressure on the ailerons, 

or balancing flaps attached to the rear 
wings, may twist the wings t 

vibrations that j 

tof the pilot's h 


Subsequen 
rons” were provide 
of 130 oF 160 miles an 
WY distort the min 
nseen by an obser 
pilot straggling with x 
ged in a 
~amddeath fight to recover control, 


“wing Mutter 
Ii 
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Overheated Engine 

Stops Itself .) de sie ke 
'HE “thermostop,” 
[cent Preach ination. 
said positively to protect motors 
ot all Kinds from overheating. 
Should the bearings run dry of 
til, the cooling aystem fail to 
Tunetion, or any other part 
overheat, the new device auto- 
matically rings a 

ae 
The 


tlectric 
open by a link of easily melted 
tater, Any number of these 
domes can be used, serewed 
tal spots. 
occurs, the fusible 
Tink melts, closing the eletrical 
contact and actuating the bell 
fand the motor eut-off 
in tests made by the inventor, 
Emile Alric, an automobile 
rotor was run with the de 
attached, and the oil supply re : 
cape shut off, Logare Signal Stops this Elevator 
reports te me oe ne FRLEVATORS of the kind that oft 
pass by your flor without stopping 
fare Dring replaced in a thirty-eight story 
ww York office building by cars that 


bearings had been di 
vention makes it safe, h 


naged. His 


stop automatically on signals from wait 
ing passengers. y eannot pass a 
floor from w1 ignal has been given 


st Ci i uunlest they are full; in that, case the 
Test Cigarette Fire Danger ttc teacs a. pasby” button, 
HEN you throw away a burning ahd the nest cur stops, 
cigarette stub, are you contributing “Upon entering one of the new cars, 
the annual fifty- the passenger calls his floor to. the 
‘h smokers are held to blame? operator, who presses a correspon 
of the U.S. Bureau of Stand- fyutton, “The car stops 
ards now are making tests to find out the desired floor, and 
how dangerous @ lighted cigarette is as Since statistics show that seventy per- 
@ potential fire menace, cent of all elevator accidents are due to 
Yn one of the tests, a burning cigarette tripping while entering or leaving, cars 
placed within a wad of paper and held — the new elevators also are equipped with 
the breeze from an electric fan, whil 
observer with stop watch and cloe ———— 
notes the time required for ignition.  Uxcux Saxt's huge ditigible, Loe Angel 
‘This and other tests already have shown is being equipped ww radi 
that the paper used in the manufacture of apparatus for receiv maps, 
‘cigarettes can he impregnated with sub- invented originally by C. Francis Jenkins 
‘Mances that will reduce the fire hazard. to warn ships at sea of storms, 


“To scasure the hazard of a burning cigarette, the experimenter places it ia 8 wad 
2 paper, turne on an cock fan, and recone the tone takes for the paper £9 gate 
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A New Way to Open Letters 


ERE'S a handy new device for 
desk or writing. table, A single 
stroke, and it opens an envelope neatly 
"The “unusually narrow 

edge of the ew 


ianclle, 


along the 1% 
wheels, that fit the slot, accomplish the 


feat, ‘The cutters are said to last indefi- 
nitely, if not misused. 


Aerial Car Paints High 
Electric Cable 


NE of the strangest 
+e) rcenily dev 


reservoir and a set of circu 
apply paint automatically. ‘Two nerey 
workin took, turns eranking & handle 
that, propelled their swaying car by 

8 rubertaced heel tn eoutact 
the steel strand from which they 


with 
hung. ‘The perilous trip of more than a 
mile at a dizzy height was made in four 
tnd a half hours. ‘So effective was the 


remarkable car that to reach its star 
for the trip in tiskaie it crawled 
Vy ha han power up the precipitous slant 


hor cable to the top of the $17. 

Had the driving mechanism 
. the men would have been hurled 
certain death. 
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Mammoth Tool Bores 
13-Foot Cylinders 


jant am 
tool that can handle’ monster 
eylinders measuring up to thir- 
teen feet in diameter” 
This iron Hercules, recently 
ited at Leipzig. Germany. 
is used to manufacture the thick 
shells that inclose al 
steam turbines. Tt weighs 113 
ns. An idea of its enormous 
ine may. be gained by com- 
parison with the workman stand- 
Ing. along: "The piece to 
bbe bored is clamped to the hase 
plate, and the boring tool 
Twounted on a rod whose. max 
tum length i 
th 
machine ad 
geared track. 


Sounds That Ki 


ADLY ‘sound waves, of 
such high frequency that 
they are inaudible, recently have 
been produced by Prof. R. W. Woot of 
Johns. Hopkins University, and A.’ L. 
in. the latter's Iaboratory at 
wk, N. Y.. using a quartz sheet 
vibrated 300,000 times a second by 
electricity. ‘The experimenters foun 
that when these waves were generated in 
8 tank of water containing a number of 
‘small fish, the fish were mysterious! 
Killed, their muscles reduced to a pulp, 
In ‘further studies reported to the 
National Academy of “Sciences, the 
scientists discovered that blood. cor. 
muscles in salt water are broken down 
bythe strange vibrations, and the whole 
is tinged clear red—unlessa trace 
of gelatin is added. Artificial ice, com- 
pressed and placed in contact with the 
waves, is shattered into small erystals. 
Oil. and mercury, considered 
possible to mix with water, combine 
it under the silent sound waves to 
forma pane inte ‘The 
Candle was suspended in the 
Mer tha uc malted bron ciate 
to form a “paraffin milk” that resembled 


‘Almost ws thibing as walling a tight rope. Here the cable painter ie starting on 
‘he mile long journey high above Pages Sound The paint is appicd sutomnacally 


‘The giant boring machine. Compare it size with 
that ofthe workman at the right of the Mlustration 


real milk, Drops of mercury in the hot- 
a of a vessel were split 
nall that they could just be dis- 
with a powerful 
ure they f 


Light Signals Auto Speed 


pid folly to have a red tigh 
the rear of an automobile wi 
fat the front of the 
belief, Samuel Sboro- 
n engineer, has just 
invented a radiator eap light to wara 
pedestrians at night of the speed at 
which a car 
‘The contri 
lights of various colors arranged as a 
radiator ornament. For each ten-mile 
increase in speed, from ten to sixty miles 
ferent Light flashes. At 
n hour a red light glows ay 
nal. Tt has been proposed 
red ight should be 1a 


that the 
glow as soon as the driver exceeds 


fegal speed limit, and that all: motor 
in Germany should be compelled. to 
stall the signal device, 


Dark Rubber Lives Longer 


Fret ribet articles that ae ikl. to 
he exposed to sunlight, rubber of the 
darkest color will tay’ “alive” 
fest. Recent experiments in the rubber 
laboratory of the US. Bureau of Stant- 
ands have demonstrated Uat the slide 
of rubber xoods has much to do with 
their durability 

Tu the experiments three samples of 
rubber, one uncolored. one bl 
fone rel. were expored. to 

“Tests of the samples were 

ds. and revealed th 
tunculored. pice lost ite i 
tines as fant as the hack one. 
about twice as fast as thered-colored 


the long: 


Ingenious Device Tests 
Air Pilot’s Vision 


gy deer is pilot's evens? 1 
latest test for would-be ayiat« 
ie means for determining their 
judge comparative «lis! 

I bars, one fixe! and. the 
are mounted on platfor 
ta white background. 


late for a pilot's 
the movable bar by a 
string until he guesses it 
to he at exactly the same 
distance fro 
ground as 
har. A scale immed 
shows 


pilot to weee 
his pl he makes 
alaning. 
The new testing device 
ig the invention of John 
Groves, of the Neronauti 
Division, United States 
Departinent of Commerce, 


To Hush Riveters 
FEXPERIMENTS re- 


cently begun by the 
"8, Bureau of Standards: 
deafening clatt 


onstruction. 
aside 8100 
and the Bui 
the 


‘Agirder manufact 
ly loaned the 


for experi 
said to have put st 
n the hope that th 
may lead to silent riveti 


Drill Carries Its Own Motor 


HE hatest in, rock 
French invention that carries its own 
xasoline motor. Tt requires no 
pressed air howe to become tangled or to 
dag about when the machine is moved 
lace to place; the entire apparatus 
ined. In spite of its bulk it 
seventy. pounds. 
cs batterslese 
gle 
is of especial ut 


lrilled in isolated places at some distance 
from the central source of power. 


Hides Antenna in Ship’s Hull 


HEN Capt. foe, skipp 

the recently " completed thi 
ight-foot cruiser Momo, of New York, 
Hlecided to install a radio set on the 
craft, he evolved a unique scheme to 
avoid unsightly antenna wires. Du 
the building of the boat, he strung a 
Je strand of insulated wire clear 
around the insite of the boat's hull to 
form an open loop. When the joiner 
work on the ship was finished, the an- 
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At the Fights Dr. 


Brat ef} aad Dr 
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of recent experimen 
Tests they conducted with elaborate 

uments to meastire its height 

indicated that the average. di f 

the theoretical “Heaviside layer” from 
earth ix 100 


Glider Soars Fourteen Hours 


NA soaring flight of fourteen hours and 


ermany, recent] 

slider record. 

i one-seater, mot 

il far eclipses the previo 
urs and twe 

held by the Frenchman Massaux, 


The Speed Limit of Vision 
Cobb and 


speed limit. Your eye moves on a skip- 
stop system as it sees or reads, they say. 
After thousands of tests on eleven su 


the limit that these tests showed. 


New Paint Stops Oil Leaks 
A RED rotetiv pint which i mid 


seals joints 
has been developed 
Electrie Compa 
‘One of its first practical a 
the manufacture of fue 
where it is applied to seal oil joi 
"The paint canbe applied ether 
Drushing or dipping. It is said to dey 
rapidly and to produce a hard, glossy 
finish which can he cleaned easily. D 
natured alcohol is used as a th 
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“Perpetual Motion”—Almost 


T LAST a practical use 
FA found for a “perpetnal 
nachine, ‘Though scientist 
the origital yoal of a contin 


wheel withont outai 
mechanically 


all rights to 


parse, 


much a. perpetial motion” device de 
wed by a Swedish and « German in- 
Vento, similar to earlier attempts, have 


Teen purchased by an Amer 
firm, manufacturers of ball beari 
They are exhibiting the old dev 
it has conquers 
te enemy of all per= 


how near 
tious the ultin 
potual motion 6 

The machine was displayed revently at 


the Massachusetts Lnstitiet Teel 

nology. It consists of a wheel with a 
umber of each holding 

ited ball at its end. In addition, the 

i nctuated by weighted rods that 


change their position constantly after th 
div 


wheel is set, 
hefore it ev 


weit for hours 


EW 
will thow hove 


uch loss of electric 
power can be blamed on the sinking level 
of thi 


Geant Lae, ng the 
of water now flowing over the 
erican wide of the fall With the aid 


the falls, and will be 
old figure of 8000 


Twins’ Minds Run Alike 


resemble each other 
fins are alike mentall 

sion drawn frou recent 
ubia Unive 


‘This is the cone 
experiments at Ci i 
which mental tests given to 1 
pairs of twins. Those of the same sex 
were found to differ less than boy-xiet 
twins: and. the that looked -n 

alike had the closest mental ratings. 


thing to 


Technaingy. So nearly 


Model Stage Tests Lights 
ROBLEMS of pro 
ct 


stage. complete with tiny flood and spot 
lights. Working  small-size electric con 
trol panel, a stage electrician ¢ 

‘model stage to plan in adv 
lights shall be operated. 


35 


Largest Oil Burning Ship 
to Have No Funnels 


‘0 RAPIDLY has the motor ship 
favor that if 


ing motors 
fired steam boilers. 
In Italy a motor ship, the Saturnia, is 
being built which will overshadow even 
foot Asturias, at present the 
largest motor ship afloat, ‘The new vessel 
will have accommodations for 3000 pas- 
sengers and deck space forairplanes. Fun 
nels will be lacking. 
Most of the present motor ships, in- 
cluding the Asturias, 


cf 
es as large as any of tho giants 
Tt will be rated at 
208,000 kilowatts, or two thirds the 
capacity of the Ningara Falls hydro- 
electric generating station, 
‘The complete weight of the machi 
will be 4,000,000 pounds, and of its 
heaviest single part, 275,000 pounds. 


Warns of Dangerous Fumes 


ITH the increasing use of hot mer: 
cury in industry, in el 
processes and in the new merci 
the presence of poiso 


vapor in the air has tee 
rnenace to worker 
incen invented that ay 


presence of mercury, ordinarily 

[ight trom an electtie lamp to fall on 

Hahtsenitive electric eel. “ut whe 
the paper backens, i 

lng of the deadly’ vapor, the light 

od the electric cell given the 
inging & KOH. 


“Touchy” Electric Cable Traps the Burglar 


SENSITIVEdlectrie 


‘cable that responds 
to the slightest touch is, 
the latest idea in burglar 
alarms, invented by a 
3 ‘engineer. 


two electric wires, and 
pressure at any point 
makes contact between 
them to close the 
and give the alarm 
the photo the in 

is showing how a slight 


on the eable 
to light, 


‘The inventor of the new burglar alarm demonstrates how the 
Migheent touch of the cable wil Tights email battery lamp 
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Factory Ventilation Studied with Model 


turing processes 
sult in acrid, injurions 
chemical fumes, 

‘A small replica. of a 


t plate warms small 
ikirons, and the escape 
of their fumes is studied, 

At the left, Dr, 


UNTING bootheg i 
the Neray' lates 
With a special spparat 
cently constructed fi 
Contreras 


George 
Chief Prohibition 
at of Los Angeles Ce 

by R. HL. Mili 


ing motor truck. 
‘The photographer who ac- 
1 on their raid 


snapped the photograph at 
the right just as the discovery 
was made, 


At the right of the 

we portable apparn- 

used to generate the rays. 
in xtanding behind the 

is just perceived the telltale wut 

hotles on the 

oroscope he is holding 


The Hottest Spots on Earth 


HILE you are fanning yourself 
this’ summer, perhaps “you m 
find solace inthe fact that there are 
other places in the world far hotter. ‘The 
World's hottest spot, according to the 
records, is Azizia, in the semidesert plain 
of defara, northern Africa. There the 
thermometer rose to 196.4 degrees in the 
shade on September 18, 1022. ‘The 
‘average yearly temperature for the re 
is 70.8 degrees. Previously. the h 
record had gone to Greenland Ranch 


where the the 
in the shade, an 


‘experienced 90.5 degrees 
low zero in January, 1885. Unofficially 
it was reported that this record. was 
broken there lust winter with 97.6 de- 
grees below. This place, however, is 
armed during its two-month, summer 
by temperatures that rise to 80 degrees. 
the low record forthe United tater 
65 degrees below—is held by Miles City, 
in the eastern part of Montana. 


Aguau 
ailing are promised a remedy 
Mellen of the New York Ai 


in a sol 
of aluminum sulphate restored healt 


Tests a Tippler's Breath 


doesn't 


‘coroner's chemist of Chi- 
1 Mil, that is said to tell infal- 
libly’ whether a person has taken a 
single drink. When he breathes 
thro 
appa photograph 
specially prepared chemicals i 
Rites lange solr i there ‘eth 
test trace of alcohol. By 
centor suggests, police 
rivers suspected of 
oor, as suguested in 
ful wives. might 
test their errant husbands before 
admitting them late in the evening, 


Asenicaxs noLD 70,000,000 phone 
talks a day, on 17,000,000" tele 
phones. To transmit these messages, 
there are 45,000,000 miles of wire, 


| eee 
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Strange New Liquid Makes 
Wood Fireproof 
REMARKABLE liquid wl 

aise impregnate 
Freproof, has been perfected bya 
conling to reports to 


Depart 
Tn recent tests of the in 
i was constructed of wood that 
had been treated by: the solution. Ale 
nugh the building was saturated. with 
oil. every attempt to ignite it failed, 

‘The liyaid ity said costs so Title that 
it ean be used in the cheapest. sort of 
Construction. Wall paper coated with it 
fae is protected from fire 


A Deep-Sea “Butterfly Net” 
y ereatures which 
hs ea an 


silk net stretched on top 
‘The sled is let down at th 
end of a cable, then hauled 
alung the bottom of the sa. 
As the runners slide over th 
und, myriads of sinall crea. 
Tike inseets 
Lin Us 


Tin Not Harmful 


HAT the tin used as a 


U.S. Depart 
of Agriculture, 
asparagus 
might be expec 
cal action in combinatio 
with the tin lining, they found not the 
lightest unfavorable effect. Moreover, 
after feeding tin to human beings in two- 
ram doses, they could find no evidence 
{hat it had een absorbed by the body. 


‘Chemical in the bottles change to alihtly 
‘erenih color ie wace of liquor ton bia breath 
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Valuable New Mineral 
Found in Vast Deposit 
JNONBRRAEABLE gloss Sox beking 

dishes, bottles, pitchers and the like 

‘soon may be available in greater quanti- 

ties and at lower prices than ever before, 

through the recent discovery, in Kern 

County, California, of about eight million 
tons of an entirely new mineral. Th 

ineral, called “rasorite” after its dis- 


coverer, C. M. Rasor, a borax engineer 
is known to 


‘of the Mohave desert fiel 
ta a the tetrahyd 


d 


Since other i 
aire expensive chemical processes, tH 
discovery of the new supply is expected to 
duce greatly the price of the product. 
find is one of the most remarkable 
the history of mineralogy. 


Canal Runs through Five-Mile Tunnel 


HEN French 
connect the 
seilles with the inlan 
fifteen , 
found a s 
syperable 


neers set out to 
t port of Mar: 
y of Berre, about 
by waterway, they 


their way—a high in. 
tervening ridge of 
mountains. After 
fifteen years of 


work they have at 
last completed on 
‘of the most remark 
table canals inthe 
world—it travels for 
more than f 
lergrounl! 
‘The subterra- 
can tunnel is 
seventy-two feet 
wide and cost sixty 

ilfion dollars to 
ile, Tteonneets the 
coast, via the shaft 
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Space-Saving Gas Mains Shaped Like Planks 
Wa ‘only one foot of 


room between U 
surface of Central Parkway, 
in Cincinnati, O., anda new 
subway beneath, city off- 
Gials asked themselves how 
sixteen-inch gas mains were 
to cross the street. The 
problem was recently solved 
by a novel expedient. 
ial flat pipes, only a few 
inches thick, were con- 
structed of riveted steel, 
and laid above the subw: 
roof, leaving several 


7 


regular sixteen 
were connected, as shown 
in the photograph. 


Raptwat caw be employ 
to remove superfluous hair, 
according to Hayward 
Radium Institute in I 

which kill germs and 
destroy hair cells buried in the ski 


Geological Surv 

pleted a study of ‘this reports 

that the change is due to moisture in th 

air, and not, as many people suppose, to 
ences in temperature, 


3 just com 


under th 


during recent dedicat 


ere points 
Watches speed up 

Y slow down ins 
of water 


mer is the condensation of a fil 


the balance _ wheel 
her, when the 


to be see 
yet it adds 

nake 
AL the seashore 
vist the 
tiveable, 
isture vanishes 


whe 
slowing-down effect is 
In dey winter air the 
id the wateh speeds up. 


New “Booster” for Airplanes 

REATER power for airplane engines 

at all altitudes, higher opecd, and 
capacity for heavier loos, are promised 
long tha "woe, of a new bulls 
fupercharger developed at the research 
Inboratorin, of "the General Blectsic 


Lique 


for mean 
| Naterat airplanes have 
ay ttachments. ‘Now they 


‘@ mechanism 


‘as an “impeller. 
Phe supercharger does for the air- 
plane what the oxygen tank does for the 
pilot when flying at high altitudes,” ex- 
plains Dr. 8. A. Moss, designer of the new 
supercharger. “It prevents suffocation,” 


Long after it has 
ed to. be worth 


Plaster Statues Made Bronze 

LASTER statues are turned 
tal ones by an ingenious "extru 
" devised by a German artis 
It shoots a fine stream of 
melted bronze against the inside surface 
‘of a hollow plaster cast. with such force 


fice. This gas, co 
pressed to a biquid and 
“bottled,” is 


inventor. 


"The gue natural gas is supplied to homes in tbe drums seen at 
the left. When empty, they are returned tothe actoy sed reed 


an excellent 


that it passes through the plaster and 
for gasoline or oil. 


forms a thin film on the outer surface. 
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Novel Meatemnieel Devices 
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Make Housekeeping Easy 
| \ = 


we 


\ 


60 


Manless Tractor Plows 
without Steering 


BERORE 4 sroup of agricultural ex: 
perts and practical farmers gathered 
recently at the College of Agricul 


farm of the University of 


the 
remarkable tractor that ran by itself machine circles the field in a spiral, or a 
succesfully plowed a twenty-acre fil 

of F, L, Zibach, 
Grand Island, Neb., farmer. who de- square foot of gro 
vised for it an automatic guide which 


that glides along the fur- 
row last plowed and keeps 
the steering wheels aligned 
its edge by 
ofa powerful sp) 
Wherever the fur ro w 
Jeads, the tractor follows, 
Portes, ssotter feo 


Thus, when Zibach sets 

ut to plow a field of 

fis tractor ‘once ara 
Dror 


tractor wheels in the fur 


“The automatic tractor plow. Running unattended from vuneet 10 
‘trig, it plowed # large section of land while the farmer sept 
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row he has just plowed. ‘Then he lowers 
into place the automatic guide, turns on 

‘goes away! Without a 
to guide hugging 


rounded square, of constantly dwindling 
meter, conscientiously plowing every 


Tn case the machine “jumps the 
track.” oF the plow hits an obstruction, 


the tracto 
atteation i reales toe re 
plenished with gasoline, oil an 
tater about twice a day. 


a a Gas Appliances Made Safer 


th 
monoxide 
uestions are 


answered inthe American Gas 
Association's laboratory at Cleve- 
performed 
hold gas 


appliances, 
Three pipes of different colors 
supply the laboratory with water 


gas. coke-oven and natral 
gis—to duplicate the supply any- 
where. A certain cooking range 
might work well in Baltimore but 


by Laboratory Tests 


ot 4 run. Observers check t 
surrounding points, to 
eistilow the danger I 
dangerous carbon monoxide gus is, 40 
delicate that the electrie recording devie 
developed by the U.S. Bureau of Mines, 
detects even traces in the smoke belched 
road track near 
he laboratory; itis sensitive to two 
100,000, Samples are taken of th 
above gas range burners and near radiant 
heaters by adomelike hood, 

‘A good heater, the tests have revealed, 
‘generates less carbon monoxide than three 
en smoking cigars in an average room! 

In all, 160 different tests are made on 
ranges travels 


temperature at 


used in 
To ch 


a wall 


ily on as man 
baking teat is performed, 
for at one point @ pan of eri 
is'whisked from the oven an examined. 
Besides the electric carbon mon 
recorder, there is a chemical apparatus 
sensitive enough to measure its accuracy. 
How well a heater heats is measured by an 
extremely delicate thermopile design 
by Dr. W. W. Coblents, of the Bureau of 
Standards, similar to the type he uses for 
‘measuring the temperature of Mars, 
More than 2300 types of gas ranges 
and eighty-five heaters have so far been 
laboratory. Eventually 
tests will be made of every’ known make, 


‘Taking biscuit from oven after baking experiment, 
(Sue of the 160 diteront tote mde om tuo Tange 
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Hints for Radio Beginners 


New Ideas for Chargers 


How to Get Better Service from Dry Cells and Tubes 


ESEARCH engineers are 
constantly working on the 
problem of improving ra- 


dio battery chargers. Two 
recently an= 


warging rate and con- 
table f 


twenty-five watts of current from 
the light socket, thirteen watts of 
current are delivered to the bat- 


transmission laboratory 
Bureau of Standards in Wash 
ton, states that as far as overcon 
‘concerned, 
experimenters are still at sea, 
although every day more and more 
is being learned about it 


Keep Tube Prongs Clean 


NDPAPERING the tube 
prongs with a fine grade of 
sandpaper every few months is 0 
‘wise precaution to prevent trouble 
Trom' contacts. Int any electrical 
Circuit, the effect of a poor co 

tact depends largely on the voltage 


tery which meane that the charger 
is slightly more than fifty percent 
ficient, a very high figure. This 
harger is shown at the left in the 
picture. “It consists of a small 
alternating current transformer mounted 
ina case with clips atone end to take an 
ordinary ‘automobile type fuse and 
rectifier cell. The makers of the recti 
Taetaln it wiltat Feast 1000 hours, 
‘AL the end of that time it ean be replaces 
with « iffer cell as easily as re- 
Placing a curtridge-type fms in an electric 
switehl 

"A Tlvrate charge of this type can be 
used in the conventional arrangement 
‘with an automatic relay to turn it on and 
off, as with the various types of trickle 
chargers. ‘The difference is that you 
have to remember to keep. the charger 
turned off more than half the time. 

‘At the right in the illustration is a new 
unit to replace the electrolytic rectifier 
cell in any standard type, of trickle 
charger. Like the full-rate charger, 
pertetly dry and has no adjustaents. Tt 
Is a result of the discovery that copper 
crystallized in a certain way ean be con- 
nected ina circuit so that it will pass 

vrrent only in one di The inter- 
wl arrangement of t 
it gives full wave rect 
sequently a slightly higher charging rate 
than the electrolytic cell. 


Static Still Unconquered 


WHILE governments and individ. 
uals are still striving to find out 
ust what causes static, and many ‘re 
markable facts have been, recorded con- 
cerning it, radio fans still are at the 
mercy of this noisy nuisance. It is gen- 
rally admitted now that thunderstorms 
have much to do with the production of 
static, and thus the quantity of static is 
being used as an indication of approach- 
ing storms. By reference to_ previous 
‘measurements of static intensity, it is 
posible, even, to. predict with con- 
siderable accuracy the severity of the 


approaching storm. 
Dr. L. We Austin, in charge of the radio 


AB C’s of Radio 


HE beginner in radio construc- 
nati icine to eu 

jurally you are eager to get the 
‘set im operation, but it will pay in 
the end to make haste slowly. 

‘in assembling a set, the first step, 
before you get out drill and soldering 
iron, is to make sure you have every 
part on hand. Don't figure you can 
fet mat of the work done and thea 

the rest of the parts, You are 
‘sure to run into trouble. ‘The space 
you have allowed for the new parts 
Inay not be sullicient, or the parts 
fay not tin with what you alrealy 
hhave accomplished. 

‘And remember to ft the panel to 
the cabinet and complete the sup 
porting structure before you begin 
‘mount the various instruments. 


of the circuit, ‘The lower the volt- 
age, the more important it is that. 
the contact be as nearly perfect as 
possible. In your radio set, the 
filament circuit. that carries the 
current to light the tubes is Tow in_volt- 
age, while the plate circuit is far higher. 
So iis most important to kep the il 
ment supply prongs clean. ‘The filament 

AP mordera tubes ited with 
‘pe hase are the two thick ones, 


Heat Spoils Dry Cells 


'YSTERIOUS failures of dry cell 
‘and B-batteries often are due 
to keeping them where the summer sun 
shines on them for several hours each 
day. Under stich conditions they reach 
a temperature much too high for best 
results. Dry. cells are dry only out- 
warily. Inside there is, ‘considerable 
tmoiature, and the functioning of the cell 
depends’ on this moisture. 
heat seems to drive it out through the 


‘of the retai and the 
useful life of the ed, 
C-Voltage for Power Tubes 
HEN you purchase a new power 


tube you will find packed with it 

aan instruction slip specifying the correct 
voltages for best results, Usually there is 
a table of C-battery voltages that are 
right for various B-voltages. » You cannot 
accurately determine the volta 
‘oped by any ordinary type of B-e 
hy means of a voltmeter, for the voltmeter 
itself draws so much current that the 
voltage reading will be far lower than is 
actually being applied to the radio set. 

Unier such conditions, the best you 
can do is to. guess at correct C-hatiery 
voltage. This is not difficult. In 
case the correct C-voltage is the hi 
Voltage you can use without 
music to get thi 
that you do not operate & 
at too low a C-voltage, The tone quality 
‘may. sound all right, but the tube 
Sreciondel end ie ie will bo metorally 
shortened. 
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Ew to Hook Your Phonograph 
to the Radio Set 


Pick-Up Device Gives Old Machine a New Voice 


you ever wanted to get 
ppt radio and 
found that not a single station 
was broadcasting it at that 
time? Or have you ever de- 
sired a few bars of soothing instrumental 
iusie to put you in the proper fraine of 
ind for w sound night's sleep only to 


stich occasions, 
fi things 20 that w 
broadcasting sta- 

"t give you what 


thas made th 
Die 

Fuadio has made such 
f hit because the musie 
il speech are natural 
ul lifelike. Tn fae 
marvelous tone quality 
of really good radio re- 


mace y 
ment in tone quality. ‘The publie ap- 
peared to be satisfied and so were the 
facturers. ‘Then along came radio 


hy work, they revol 
eta” of recoding 


INE quality, the phonograph now 
Spar with te toate 


ost perfect 
upposedd to 


dduce these perfect recon is to bi 
up-to-date phonograph, but that ex 
isnot necessary. if you possess a. high 
grade radio receiver and an old phono- 
graph. ‘The condition of the phouographs 
{s quite immaterial so long as the motor 


By ALFRED P. LANE 


the record at 


cheaper to rebuild it to modern stay 
ands than to purchase one of the new 


in securing high class 
phonograph records hy 


pes have heen approved by the Popular 

fence Institute of Standards, 

4 tiny electrical unit inside of 
.Protruding from the lower side of 

the case is a standard type of socks 

the usual steel phonograph needle. 

needle, of course, rides in the groove in 


Coming Next Month! 
BEGINNING in the Sep. 


series of 

in deta the construction of 

up-to-date B-battery 
icluding cirew 

| are’ absolutely troubleproof 

‘on any type of radio set. | 


‘or has recently been brought up. to 
‘eprauce the marvelous ew pho. 


the phonograph record 
in the 


translate the wa 
groove into mechin 
fare in turn con 
electrical oscillations by tI 
electrical oscitla 


is possible to connec 
pair of headph 
ct to the dev 


or audio amplification, 


‘0 AMPLIFY 


thy 


Br the oe 
in your radio rec 
thai follows the detector 
tube. Therefore 


efficient your set is 
bringing in distant sta- 
tions or in choosing he- 
tween them. All that 
counts is the audio am- 
plier. ‘That must be 
mover spect 
it'you want really good 


Tate model or the auils amplifier 
already has heen brought up to date, the 
problem of connecting up to the device 
that takes the place of the ordinary tone 


farm and sound box on your old phono- 
graph is extremely simple. A complete 
Arrangement of this type is shown in Fig, 


1. At the left is a small portable 
phonograph which for this parti 
is just as good as a high priced 
hinet machine except, of course, that 
it neds winding more ote mo 
ie tone arm of the phonograph has 
been moved over to one 
‘way’ and the electrical pic 
been placed in, posit 
properly track in the record groove. 
all of these pick-up dev 
is fed to the 
volume conti 
merely a variable resistance 
in a potentiometer circuit. 
From the volume control box you will 
note that a cord leads to a plug that is 
inserted in the detector socket of the 
radio set in place of the detector tube. 
Different makes of pick-up devices use 
different forms of attachments to con- 


up device has 


so that it will 
Tn 


mnnected 
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neet in place of the detector tube, but in 
any case the result is the same and if the 
detector tube were not in the eireuit at 
ail the circuit could be as shown 
in Fig. 2, in which the two wires from the 


pick-up device are connected to the P 
and plus B binding posts of the first 
stage audio transformer. 


With th out erenged as in Fig 2. 
put a record on the phonograph, set 
needle in the outer groove, turn on the 
radio set in the usual manner and set the 
record in motion. Adjust the volume to 
suit yourself by turning the volume con- 
trol knob, 


‘OU will be impressed at once with 
the fact that the needle scratch 
ordinarily heard even on the best of 
modern phonographs is almost entirely 
absent, These needle scratching noises 
‘are very high in pitch and it has been 
fou ad Cesied to at rid of Lorre by the 
tue of Hyrpase.condemvers without asa 
terially: phe ing the nature of the 
musical reproduction. However, you 
oot not Worry” about “tse ypost 
Somers yr il na at 
the mac. a 
either in the electrical 
unit or in the base of 
the volume control 


wn 
le these con- 
densers suppress, the 
needle scratching 
noises in the elec- 
trical impulses as 
thes into the 
ioamplifir so that 
they cannot be heard 
from the loudspeaker, 
there are mechanical 
seratching noises that 
fare sent out on the air 
directly from the needle 
itself “and” the metal 
parts of the pick-up de- 
vice. You will not, be 
bothered by these noises 


when you have the vol- 
lume control set so that 
the musi 


is loud but 


turned low. ‘Thin is because the amount 
ofr note pred by the alle 
ris sLty and conscqueatly 
Besa wader ia yropertice pts tse 
‘el of sx from the loudspeaker ix 


‘The way to get rid of this scratching 
noise is to muffle the electrical pick-up 
device by keeping the lid on the phono- 
graph closed while the record is being 
played, and if you are extremely fussy on 
this point, you will find it worth while 
to line the inside of the top with felt and 
45 a lat refinement, plug up the mouth 
af the ordinary hori on the phonograph 
with old rags, 

Perhaps you haven't any type of radio 
receiver. In that ease you ean get the 
finest of modern music from your old 
phonograph by building a special aud 
Ampliier according to the arrangement 
shown in Fig. 2 if later on you 
‘want to get radio reception as well, you 
can build'a simple radio set and use the 
audio amplifier you already have built 
for the phonograph. 

‘This audio amplifier circuit has been 
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simplified as much as posible without 
serifcing tone quality. are no, 
adjustments of any kind. All you need 
do is build it from high grade parts, put 
the specified tubes in the sockets and 
after connecting up the batteries turn 
fon the filament switch which is shown 
in the circuit just above the binding post 
marked minus A, then plug the phono- 
graph pick-up device in one end and the 
in the other. 

In building the amplifier you don’t 
have to follow convent 
tis and house the ample fn mre 
radio cabinet with a composition front 
panel. If the instruments shown are 
arranged in’ approximately the posi 
tions given in the diagram, the box or 
‘compartment in which you house it ean 
be of the smallest possible size. and if 
‘you want to fit the amplifier into a given 
‘space, considerable liberties ean be taken 
With the arrangement of the instru 
provided that you keep 6-6 


'G connections as. short as possible. 
Modern types of audio amplifying trans- 
formers usually are not fitted with bind- 
ing posts at the top as shown in the 


drawing. In most cases they are near 
the base of the instrument. “They were 
iawn oa se os eee 
clear as porsible so that inner wil 
have no trouble in figuring out connec- 


tions. 
‘A.complete list of the apparatus needed 

to build a modern audio amplifier as 

‘shown in Fig. 2 would read as follows: 
‘Two audio transformers of the highest 


One output transformer also of the 
highest grade. 

‘Two vacuum tube sockets, 

‘Two self-adjusting rheostats size 112, 
Toro open circuit jacks or two pairs of 
phone binding posts. 

One filament switch. 

Eight binding posts. 

For tubes you need 
othe Ee toe Te, 
and of course you need a loudspeaker. 
Get_a good one. You can't get good 
music out of a poor 

‘The battery hook-up is really quite 
simple, and you can use a B-eliminator if 
you prefer. In any case connect a six- 


cc 


volt storage battery with the positive 
teraieal to binding post plus A snd the 
negative terminal to binding post minus 
A." ‘Take four 45-volt blocks of dry cell 
B-battery and connect them in series, 
that is, with the plus terminal of one 
block connected to the minus terminal 
‘of the next and so on. ‘Then connect the 
‘minus terminal of the first battery with 
the minus A binding post. ‘The plus B 
135-volt binding post should be con- 
nected to the plus end of the third block 
counting from the minus end and the 
plus B power 180-volt i post. 
Wired to the plus end of the four’ blocks 
of battery. 

A’ 43g-volt Cattery should be con- 
nected with the positive terminal of the 
hattery to binding post marked C plus 
and the negative or minus end to, the 
binding post, minus 434 C. An entirely 
separate medium size 45-volt B-bat 
Sia beef et the nceary 
C-voltage for the power tube, Tt should. 
he connected with the plus terminal to 
the plus © binding post, which makes 
two wires connected at that point, and 
the minus terminal should be wired to 
the binding post minus C 40 
volt. 


COURSE this amplifier 
‘will work with cheap trans- 
formers and ordinary 201A 
type tubes and a total Be 
battery voltage of 90, but 
anyone who has 

Untened to mach an 


with an amplifier 
using good parts 
and the power tubes 
certainly will 
etch a point to get the better 


latter, there always is the tempta~ 
tion to tune-in a given station and 
Jet it run for the rest of the evening. 
‘This you cannot do with the 
Phgnorrah because of the neces 
sity of changing recons. Consequently 
it is quite practical and economical to 
ite the Cop sou on read cells 
iPyou are willing to with some- 
Si iors eee ane emai 
from the storage battery operated am 
lifer. 


'HE construction is exactly the same 


for dry cell operation except that 
yo use 8 AV-100 ine all-ajuating 
Theostat at X and a 120 size at Y. 


Mitute a 1bdtype tube forthe 118 and 
120 type power tube for the I71. Use six 
Nes Gy al ied in no at of thes 
in in place of the storage battery. 
flee tel eran ie a 
batteries in place of four which will give 
you a total of 135 volts on the binding 
post marked 180. Apply 90 volts to the 
binding post marked 185. “Keep the 414- 
volt C-battery as specified but substitute 
a 2234-volt block in place of the 43-volt 
hattery so that, you will get 2234 volts 
minus on the binding post marked C 
minus 40 in Fig. 2. 
Dry cell 


(Continued on page 129) 


upon i 
of musi 

» loudspeaker 
to control, volun 


quality. Regula 

‘or speech that flows from 
not so simple, 

without 


sn you want every 
of volume you can get. Dance music, 

‘should be loud enough 
drown out the shuttling of feet on @ pol- 
ished floor. On the other hy 


desires to listen toa speech 


Accurate 

adjustment of volume without loss of 

tone quality is essential in such a ease, 

‘This volume control should be capable of 

regulating down to complete silence with 
iy the same effect on all the tone 

frequencies. 

Tn the early days of radio, witho 


i appl 
toe te tng fea msi up ts ac 
All radio receivers were fitted with inter- 


HIS crude method of volume control 
now is obsolete, Cutting out the last 
wo stage means that you alo et out 
power nd. the tone quality 
suffers. Fu his method di 
ive close control. 
i tem, the th ibe 
jack system, there are three possible 
Inethors of controlling volume on any 
radio receiving set. You can regulate the 
strength of the signal as itis brought into 
the receiver. Yo tthe amount 
of radio amplification, or you ean de- 
crease the tion if the 
signal is too loud. 
From a theoretical point of view, the 


joesn't 


‘on the interstage 
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is "Controlling © 
Radio Volume | 


How to Make Programs Loud 
or Soft without Distortion 


By JOHN CARR 


first of these methods, that is, regulating 
the signal strength before it is acted on 
by the tubesin the receiver, would be ideal. 
Unfortunately, however, methods 
available for regulating the strength of 
{he signal before it is operated upon, by 
‘set are open to several 
tection. Of cours, the 
of reducing the strength of tt 
signal would be to reduce the lengt 
the anteana, but you would hardly 
to crawl up on the roof and snip off a 
piece of the antenna every time yo 
ranted the music, weeker.” Th 


effect can be obtained by reducing the 
number of turns in the antenna coil 
the set, but this leads to trouble with the 
tuning. Es 
ntenitia cou 


Hime you change the 
ing the setting of the first 

‘must be changed a trifle, 
tortion produced by inaccu- 
rate tuning is introduced. 

This method. of control also sharpens 
the tuning. However, if your set em- 
ploys several stages of radio-frequency 


‘OU can build a 
wooden model of the 

of St. Louis, the mono} 

which Charles Lindbergh 

from New York to Paris. 

le on page 76 of this issue 

| describes just how to go about | 
it. Full size drawings of the 
model, contained in POPULAR 
SCIENCE MONTHLY blueprint 
No. 67, also are available to 


you in the wor 


i you will find it imposs 
to cut down’ powerful local station to 
anything much less than full volume. 
A better way to get input control is 
to connect a variable resistance across 
the antenna and ground. By adjusting 
to lower and lower resistance values, 
more and more of the signal energy flows 
through the resistance instead of through 
the coils in the set. If the resistance can 
be made low enough, volume can be re~ 


al which are, ia consequence, rather 
road. Luni wi variable. re- 
purpore should 


amount 
‘one of the 
control both in factory built and home 
bled radio receivers and. the sim- 
way of this type of coutrol is to use 
justable rheostat to regulate the 
temperature of the filaments of the fre- 
vetiey amplifier tubes. While distor. 
is theoretically posible as a result of 
‘of control, practically the eon- 
almost perfect, 


cular effects are noted with 
ths oem of lune conta 1 30 
use a trickle charger for your A-batiery 
ep it turned om except when the 
Set is in use, you will find that & few 
tesafter tive sti fist urned on and 
the wo ontol aunted, the mine 
‘speech will become noticeat 
nd the control will 


igual doesn't inileate anything wrong 
wrth the sets Ttis caused by the dropping 
Tack to normal of the storage A-battery 
oltageand canbe avoided by turning the 
Seton a few minutes before you intend 
tose it, 
be other effect shows up only if you 
are ting 2 B-battery eliminator. You 
‘may moti that the volume control ts 
very abrupt. A slight change of the con 
trolling rboostat may. produce 8 great 
change in the strength of the nrasi, 
‘This eflect, most pronounced. ins set 
ng several saya ren 
amplicon, ia das to the poor vollage 
regulation of the B-eliminator as com- 
pared with the uniform voltage obtained 
From batteries 
gt cute volume, by 
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Sam Loyd’s Brain Twisters 


Put Your Wits in High Gear 


See How Quickly You Can Solve These Six Puzzles 


nt puzules presented. 
Tram mont to a by 
orld famous puzzle make 
ley of problems 


test youre, Keep trac of the time 
it takes you to arrive at the correct 
tnswers: then turn to page 133, for the 
orvect answers and your rating, 


Have You an Eye for Form? 


these two cluster 
ve square of 
hk the letters will run in 
alphabetical order from top to bott 
rows horizontally, is the problem which 
is presented for you to work o 
The white squiresare to bedisregarded 


A Brain Teaser in Letters 


N INTERESTING test of your 
transforining 


dropping a 


single letter. 

‘The fist example is answered by the 
word rock. 

‘Answer the others as quickly as you ean, 
time yourself, then turn to page 133 for 
correct answers and your rating. 

1. Drop the letter K from a stone and 
leave a fabulous bind. & Drop It from 
a crustacean a a vehicle. 3. 
Soop t fos sth od here the mes 
4. Drop C from a coating and leave cor- 
rosion, 5. Drop D froma glen and leave 
4 measure of cloth. 6. Drop E from 
Christian festival and leave a flower. 7. 
Drop G from a gridiron and leave a small 

8. Drop E from an organ and 

2. Drop § from a stake 

|. 10, Drop. R from a 
an appendage, 


farmer said, “and T find 
tle feeders eat just as much as the 
big ones. Since the 
barrel of flour 


time than it now takes 


quantity 
children there are 
‘your answer, then turn to page 133 for 
‘your rating for mathematical ability, 


Can You Reason It Out? 


PROVING necesity is the mother 
ia told that the 


Through, the West, S 
party of snow-bound miners whove stock 
of games was limited to the poss 
of a single well-worn die. 

The game is played by two persons. 


The object is to sce who can get 25 frst, 
‘or compel his opponent to carry the score 
above that total 

The first player “sets the pace” by 
calling out any number from one to six. 


ith 3. The 
id adds his 


Suppose he commences 
second player throws the die 


Let us say the second 
making the score 8. ‘The die 
thrown: the element of calcula 
“The first player now turns 
but, according to the rules, 
as to 
the top any’ of the four sides, 1,8 
Suppose he took 6; the score wo 
‘The second player, let us say, turns up 
making the score 18, The first. play 
then turns up 6, earrying the total to 8h, 


quarter tum, Gi 
explained. 
What the miners did not discover 
olves a knotty proble 
nis asked: Who has the 
wg the game, the 
first. or second. player? What do” you 
think about it?) Would you prefer to 
“set the pace” by calling the first n 
‘or be the second player who makes that 
‘one chance throw of the die? Here's an 
excellent, way to measure your reaso 
powers, Turn to page 13 for your ratin 


One That Needs Analysis 


SCHOOLMASTER asked his class 

to substitute figures for letters in 
the equation shown on the blackboant 
What figures can be substituted for the 
letters A,B, C and D and have the 


lysis, “Time yourself, 
then turn to page 185 for the corrvct 
solution and your rating, 


Have You Imagination? 
INSTRUCT one word from 
letters in each of the following lines: 
1. Ravine near it, 4. [sce a worm 
2 Treat five men. 5. Stir 
3. Permeable tin. 6. Ni 
7. Men find 
You'll need all the imagi 
possess to find the solutions, 
self. Then, on page 188, see your rating 
and how many words you had correct. 


will appear in next month's issue. 
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Is Your Home Safe from Fire? 


How to Avoid the Hazards That Cause a Blaze Every 
Minute Somewhere in America 


guests at a house 

‘warming party had een 

ime nised a surprise and 

‘were quite excited 

out bat toeking all sets of wrong 


“Ttwould be a show with a thrill 
ippropriate to a house- 
id at the same time a 

i What on earth 
‘could it be? ‘Some of the guests 
Tuughed at the idea of getting a 
thnll, but, the host offered to 
with the skeptics that their hearts 
‘would skip at least two beat 

snecihis way, lain and gente 

dat last. 


ie entrance 0 
fey Peo ges everrthing inde, 
in he picked up a gallon can 
kerosene and: doused ita contents 

‘on window curtains, — bedd 
flor rugs and articles’ of ‘pared 
hanging in lost, 


‘amazement, he laid a fuse of twisted 
8 to the doorway, lighted 

‘a match and put it to the end of the fuse. 
‘The flames crept slowly toward the oil- 
soaked floor rug and the oil-dripping bed. 
At the moment the fire reached the 
kerosene, and a half instant before the 
room became a roaring furnace, the host 
calmly shut the door sods servant's 


inner is served.” 
Some of the guests had more, than 
their share of the promised thrill. Their 
emotions ran from fascinated horror. to 
panic, and the wysteries. 
skeptics admitted Nas beter payed, 
‘company sat at dinner and the host 
lained that he was testing the merits 
of his new fireproof house. He would give 
that fire a couple of hours to burn itself 
out "After the bedroom furnishings were 
consumed, the fire would find nothing 
more to feed on, since walls, floor, ceiling, 
doors and windows were incombustible. 
‘Alter dinner the bedroom was visited. 
Tt was gutted. A hod of ashes represented 
itscontents. But no essential damage had 
been done to the house. ‘The dwelling was 
certainly fireproof, for it was of solid 
‘concrete, 


'HIS classic housewarming took 

in the vicinity of New York several 
‘years ago, A better demonstration along 
the same line could be given today. There 
could be a similar fire in a bedroom and 
the after-view would show nothing de- 
stroyed except paper, cloth and the like. 
Every item of furniture would be un- 
seathed, for it would be all metal despite 


By JOHN R. MCMAHON 


‘With « fie every minute, Ameri leads the world ie home 
‘Darninga! Our yearly fee bil te over hall Dillion allay 


perfect resemblance, to wood. We 
now can have metal chiffoniers, rocking 
chairs, armchairs, stands, tables, what- 
ever we want. 

‘America leads the world in home burn- 
ings with a fire every minute! Fifteen 
thousand lives were lost and $559,428,838 
ir destroyed by fire in 1925, the 

for which figures are available. 
‘The lives cannot be restored and much of 
the is not insured. For years the 
publie has been warned and exhorted 
and lectured and scolded on the topic of 
‘our national fire record. But every year 
‘America’s fire bill climbs steadily upward. 


BELIEVE we are all a little case- 
hardened on the fire peril. Figures 
doa't impress ws. We soil at statittcs, 
Fire? Sure, send for the engine. Maybe 

he worth looking at. 


that fire protection is just. one aspect of 
comfortable and economical home. A 


it is reasonably safe against flames. 
When you safeguard against the red- 
tongued monster, you also bar out rats, 
mice and other vermin, you checkmate 
molds and insects that insidiously de- 
stroy woodwork. At the same time the 
house is warmer in winter and cooler in 
summer. You save fuel. You reduce up- 
materially, having less repair and 
it. You attain lasting satis- 

faction and long run economy. 
But the fireproof house is costly, more 


than the average person can afford? 
Yes, if itis one hundred percent 

proof like the 4 

gener puta match to his oi-soaked 
Then ia it worth while to spend 

money on partial and incomplete 

protection? 


It certain; lly when 
ts 

‘Everything. 
life is subject to a percentage of ill 


‘chances, and it is wisdom to guard 
gainst the worst or most of them, 
Mrokdiee protects his end 


rogates to save 
nares minor hazards 
rour house 
I prteciod pba all's: is 
fourths of the possible fire boa 
it is safe to that extent, 
etait of protection counts and fy 
worth having, id 
ere would you start to sufe- 
guard a houre against fire? 

At the foundations, unless. the 
walls. are masonry, ‘Too many frame 
dwellings have too low foundation walls, 
80 that the woodwork is close to the 
ground. ‘The wood becomes damp, rots 
tind is subject to attack by such formi 
able insects as white ants. At the same 
time there is a standing invitation to 
the fire fiend when autumn leaves drift 
‘against the wall or rubbish accumulates 
and someone is careless with match or 
Cigarette. Tt is well to have foundation 
walls extend at least two feet above 
krade. And this protection should not be 
‘whittled down by wooden steps resting 
‘on the ground, wooden supports under 
Porch, oF latticework serening, porch. 

the first two or three steps be con- 
Sue havesieneey vecstndee pie 
and tse a strip of ornamental wire fenci 
Trelow wood latticework, If wire does not 
please the eye, it cam be hidden with 
shrubs. 


FTE sume precautions should be 
taken with a near-by garage and 
other outbuildings. "The value of high 
foundations merely from the standpoint 
of dryness and wood preservation is 
now widely recognized. Many houses of 
moderate age are, being ‘at con- 
siderable expense just to amend a fault 
that could have been avoided easily and 
‘at sinall cost in the first place. 

What doce fire-stopping the walls mean? 

Tt means blocki tervals the air 
spaces between studs in wood frame con- 
struction, If this is not done, the air 
‘spaces—usually about four by fourteen 


Auaust, 1277 
‘Two Seeproot methods of 

onstruction, show" 
ing correct spacing of lacs Serco 


inches, in size—become potential fire 
flues that extend vertically from the 
foundation to the roof. ‘Thus a cellar 
blaze may shoot to the attic in no. time. 
Tt is difficult to fight such an. insidious 
jdden fire, however early discovered. 
‘The first line of stops should be on the 
foundation wall between ends of floor 
joists, ill these spaces with any kind of 
masonry, including mortar rubbish, You 
can do this any time with an old house, 
On the other hand, the second tne of 
stops ean only he applied in the course of 
it 


Iuilders insert 
ngle 40 that they serve 
‘and as structural braces, 
‘compromise method. 
other line of stops, oF 
equivalent cut-off construction, att 
inning of the second story and ne 
way up the second story wall. Finally, 
aulviable to fil with, masonry or 
ral wool the spaces between rafter 
cela where they reston the wall. Here the 
doubled stops the vertical stud 
tix mainly to safe- 
nterior oF exterior 


HEY at least retard fire by cutting 
off draft. If you can slow down a 

Baz by ten minutes, you may save your 
Nowe,” Slow teckateal bret 
of merit applied to heavy wood coustruc- 
ti ‘he insurance rate is lower on such 
‘ining, which i usally factory type, 
Here I want to Cpeeg! pe benefits a 
fire-stopping, apart from the question 
conflagration, We may never have a fire 
in our house, but it is certain that rats 
and mice will ramble all through the walls 
abd even break fnto the living quarters 
nls they are blockal by the wethods 
stew vermin my nde pr 
sist despite wall-stopping, but it is easier 
to deal with a few thas with an arm 
‘There ie sleo the fnportant benslit of 
me against heat ant Cape ae 
there tre tops, tir cieulaies freely up 
fand dove the wall, making drafts and dis 
teibuting heat and cold between cellar 
and attic. Dead air, or confined air, in- 
Falatos and slabitcestetoperat 

ese & aes ao of pie on B8 
pratt 

Yes, considerable, and that is another 
example of how fr safelycolnchor With 
fred conttradion “A Seuble oer’ 
Reiscoraceer tobaen jon toommcica 
licker. The case is like that of the two- 
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by-four stops. or itis like lighting a match 
Scapured UK Ientiog © plate Fe 


SESS needs much air to prosper. It eats more 


uickly through « single floor and estab- 
shes ‘a draft to ste havoc. ‘The 
resistance of a double floor is much in- 
creased by hay 8 layer of asbestos 
sper between the two layers of flooring. 
Beth's combination, with a metal fath 
and plaster cei pe is bespeed to 
protect living quarters from a built-in 
garage and is rated to resist fire for a 
period of one hour. 
Tet worthwhile to hae erterior walls of 
masnry when everthing inte is com- 
bustible material? 


Inviting fire—chimney bricks on edge, us 
inn, din comtact with root. Nowe cracks 


Here for wes bit into chimney wa, 
\Vibeation Ioonened ick aed stared Bre 


‘Yes, both for the degree of protection 
obtained! and for the saving in upkeep. 
You don't have to. paint masonry or 
watch out for decay. However, the up- 
Keep argument loses force in the ease of 
wood frame that is covered with stucco 
in first-class style. Here the surface is the 
same as with stuccoed hollow tile or con 
rete block and shoul require no more 
Attention. great majority of s0- 
Called masonry houses are of wood cone 
Stnuction inside, including floors, parti- 
tions and roof.” While there is decided 
value in an incombustible exterior, it is 
a mistake to exaggerate it or to regard 
sucha dwelling as “fireproof.” Undue con- 
fidence. may’ lead to dangerous carcless- 
ness. Such houses are subject to most of 
the usual hazards and every day num- 
bers of thei are completely burned out. 
Heat cracks and the outside walls: 
‘or they are pulled down by falling floor 
joists, unless the latter are sef-releasing. 
‘After the fire there is salvage of masonry 


or 


units and perhaps some of the first story 


wall 
‘hat about protecting the combustible in 
terior of such a howe? 

Plaster on metal lath for partitions and 
cvilings is the first choice, ‘Then comes 
gypsum wallboard, which is made in sec- 
tions four feet wide and long enough to 
fit the height of any room. Gypsum can- 
not burn, while the large size of wallboard 
hes evantagas Snciing Inher ving 

riority of plaster on metal lath 
is chiefly due to the reinforcement of wire 
imesh or the equivalent, which gives ri 
ity and also holds the plaster 
when attacked by fire. There 
tbe an opportunity here for some 
to reinforce wallboard, solving the prob 
lem of its proper fastening to studs, Such 
‘ready-made surface would be practically 
‘equal to a hand plaster job, 


HANDWORK it is well to remember 
‘added merit of buck-plastering, 
layer of mortar on the 
‘Thus the 
-kness of plaster is increased and 
is wholly covered on both si 
preventing rust if metal and 
wood. while improving fire res 
the latter ease, A wood frame 
wall is, not acce 
oth sides. Tn 
pilaster the more hazardous 
towards the kitehen, expecially the wall 
NE AOTO Or eorng 
"an the requirements of fireproofing 
reconciled with insulation againat heat and 


hey can be fairly compromised at 
least. “Mineral wool, asbestos and porous 
plaster substances are unburnable, The 
other insulating materials are generally 
fire resistant, whether by nature or by 
treatment in manufacture, Wallboant 
made of sugar cane or wood fiber is ust 
ally protected by a layer of stucco « 
plaster, and stich (Conlinwol on 
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Handy Kinks for Motorists 


Easy ways to oil springs and stop curtains 
flapping—Other useful ideas for your car 


Sa 
at 
HEN the do ati 
peer 
floppy you probably will find 


iat they sway in oF out 
cach gust of wind and consequently af- 
ford little protection from the weather. 
An ingenious way to stiffen them is to 
‘open. the end of the hem along the top 
and insert an old umbrella rib, as shown, 
in Figure 1, 


Whistle Indicates Boiling, 


heat and start boling the water, i 
you have the misfortune to have it happen 
fat all, at night when you can’t see the 


the daytime, your attention is concen- 
trate on the Fond of the scenery. 

‘Of course, if you are going slow! 
in trae the escaping steam will 
rise to warn you of trouble, but 
when you are traveling fast, you 
any not notice that something is 
wrong until serious damage 
heen done, A good way to make 
fan infallible steam indicator is to 
solder a small whistle to the end of 
the overflow pipe, as shown in Fig- 
ure 2 Day or night, the shrill blast 
of the whistle blown by the escap- 
ing steam will warn you to stop and 
investigate, A warning signal of 
this type is particularly valuable if 
‘your ear is fitted with an automatic 
‘or hand-controlled radiator shut- 
fer. With the hand-controlled 
type, the whistle will blow and 
warn you to open the shutter if 
‘you happen to forget it. 


New Battery Ter- 
minal Tool 


MGURES shows a home- 

made tool that will prove 
‘effective in removing a bat- 
tery terminal that is stuck 
fast tothe lead post be- 
cause of excessive corrosion. 
‘The device is lever ar 
rangement fitted with claws 
somewhat like those of 


Ten Dollars for an Idea! 


DEJ W. AUSTIN, of San Jose, Cait, 

wins the $10 prize this month for 
his suggestion of the whistle attached to 
the overflow pipe (Fig. 2 


ists. Other published contributions will 
be paid for at usual rates. 


hammer. Pressing down on the lever 
lifts up on the claws inserted under the 
cable clamp, and down on the 
post to which the clamp is stuck. 


A Simple Spring Oiler 


S SHOWN in Figure 4, you can make 
an efficient spring oiler out of a 
piece of sheet iron, a broad lamp wick and 
A bolt. After you have cut a strip from 
the sheet iron long enough to reach a half 
inch ogo bey the ee of the ming cn 
each side, place the strip on a piece 0 
trood ‘and with a center punch make & 
number of holes in the section that will 


cover the top of the spring. ‘Then drill 
toro holes, one at each end, fit the lamp 
wick in piace over the spring, and bend 


Fig,2. Whistle soldered on the end 
tthe radiator ‘overtiow pipe will 
‘Sve warning of averhented motor 


the sheet ron as shown inthe illustration 
Oil squirted on the top of the oiler wi 
settle through the small holes at the bot 
tom of the dents made by the center 
punch, and the wick will carry the oil 
down to the edge of each leaf. 

Best results will be obtained if you fit 
two fon each spring, one on each 
side of the center fastening. If the spri 
are badly rusted, it is a good idea to mix 
alittle kerosene with the oil. 


An 
F YOU h 


1 hose clamp b 
Jonger hold i wean make a 
stitute piece of 

cotter pin, a sho 
5. As you will note from. 
tration, turning the cotter pin by 
‘of a nail tightens the wire 
ling it around the cotter pis 


ergency Hose Clamp 


ppen to strip the threads on 
#0 that it will no 


copper wire 

food ies the 

a good idea t 

pe. with, thick shellac before 
‘the end of the hose on 


Spiked Board Pulls You Out 


FRDINARILY only one rear 
wheel gets stuck in a mudhole 
‘the road. If the mud is very soft, 


even chains may not prove of 
tmuich use. However, vou wil 
find that'a length of board 
fitted with wooden cleats, 
and through which a number 
of long spikes have been 
driven, ag shown in Figure 6, 
will provide a path for the 
wheel out of the hole. An- 
other board nailed along the 
edge will prevent the wheel 
slipping off.. When not in use 
it can be strapped under the 
running board. 
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When Your Motor Sizzles 


Gus discovers a complication 


of little ailments that cause y 


a radiator to boil in summer 


N 


By Martin Bu: 


{US WILSON 


always insisted 


im, but Joe Clark, his partner 
the Model Garage, knew 
Whenever the mercury began to 
h the top of the thermometer, 
3 started grumbling. 
“T never stw such a lot of pieayun 
jobs!" the old auto mechanic growled. as 
he mopped the perspiration from. bi 
brow with a handful of waste. 
sick of cleani 
buretors, changing spark phigs, putting 


new bulbs in headlights 
tro find out th 
head's motor doesn’t “mote because he 


fill the gas 
hat that bid o 

suppose it's some 
needs a new hub cap, 


it sure is hot 
tT can't seem 


sn belt." Gus 
‘started for 


muttered 
the door. 
But Gus’s bored expression rapidly 
igedl to one of interest as he pro 
eased with the inspection of the motor 
in the customer's ear. ‘The motor was 
overheating—that was quite obvious, 
Although it had been stopped for several 
minutes, heat waves still were rising 
from eheerig coed nel there 
was a smell of scorched paint 
with the odor of hot, oily metal. Yet the 
fan belt, was in place and the radiator 
‘appeared to he full of water. 


?" inquired Gi 
“Name's Hardy—I sell sewing ma- 
the car owner. “If it 

sewing machine that wasn’t 
wobbin gone wrong. 

‘or something like 


working ri 
shuttle on the bli 
that—I'd know what to d 


automobile. 
last month 


“Start it again and let me listen to 
it” Gus requested. 

‘Hardy stepped on the self-starter and 
the motor started at once. It ra 
smoothly 
‘opened 

usted down the hole. “Speed her up 
Apparently satistied with what he saw, 


a 


1 suppose it steams on all the long ill 
“h'sure doce. Blows off steam tke a 


Gus clove the rato cap, ‘Then, ater 
the motor had been running for several 


minutes, he felt all over the front of the 
radiator and proceeded to place his hand 
‘on various parts of the cylinder block 
and cylinder head. 

‘suppose it steams on all the long 
us observed. 
‘Yeah, it sure does,” replied Hardy. 
“Blows off steam like a teakettle on a 
rampage by the time it gets to the top. T 
have to ill the radiator with water 
every time I get 


get cold feet in this car at any 

But Gus had forgotten the heat for 

. He was too much ab 

in finding the cause of the ove 

and so he carefully observed t 
way in which the car accelerated and 
ay he listening intently for 
queer noises. ‘They started up the hill in 
good style. About halfway up the water 
began to boil, and a few hundred feet 
farther on the motor developed a hollow 
Finging knock that seemed to come from 
only one eylinder. 


Gus observed 


"Yeah," 


“Better stop and let it cool off a bit,” 
Gus advised when they reached t 

of the hill. “Then we ean go bac 
added. “I know what's wrong. 


It's 
‘what the doctors call a complication of 
diseases.” 


powerful ws 
bile for a few dollars 
all little items, And all of 


anything by it 
tendeney to cause overh 
working together they sure 
motor on the bum. 


radically wrong with 
an, Barring one par. 

ta sort of gentral 
operating elfiency.” Take 


let down 


instance. Tt looks clean 
ust glance at it. But if 
you inspect it earefully you'll notice that 
fa lot of dirt is caked in the openings. 
‘That dirt has two bad effects. First, it 
eats down the amount of air that the fan 
can suck through the radiator, Second, 

prevents the air from touching the 
actual metal surface, and 30. keeps the 
radiator from getting rid of its heat to 
the air. ‘The fan belt is slipping because 
's too loose, and that still further slows 


that the 
right. The 
radiator 


are set nearly parallel to the 
They should be ata. greater 
to scoop more air through 

Whoever had the car 
before you must have bent them that 
way to make the motor run warmer in 
ccold weather, and then he forgot to bend 
them back again 


“The pump 
seems to be work- RADIATOR 
g all right, ED 
When 1 looked in 
the filer opening 
ie radiator, Leoul 


fice the water wl 


when you stepped on. the 
He. And there really 
ch that ean happen 


as it keep 
t circulating the water 
through the radiator and 
ler jackets won't keep 


motor from getting too 


rad 
th mud on the outside and 
full of muck, seale and rust 
‘on the inside and the jackets 


TAN DELT, 
SLIPPING. 


Yen dont oan to my 


‘MUD CAKED IN 
RADIATOR FINS 
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LR probably take atleast an, hour, 
Hardy; do you want to wait?” Gus 
pred ab he started to, drain the 
me preparatory to flushing it out 
with a strong solution of Ty 

are I'll wait.” replied Hardy, fanning 
imself with his hat. “Nobody wants to 
buy sewing machines in this weather, 
anyway. I'l get me a nice cold bottle 
of soda pop and maybe take a snooze 

der that tree while you work!” 

‘After the water was all out of the 
radiator, Gus filed it with the lye solu- 
tion and ran the motor at a rapid rate 

ntil it had warmed up again. ‘Then, 
With the motor still running, he 

the drain petcock at the bottom of the 
ruliator, stuck the water hose in the 
filler opening, and turned on the water 
fast enough to make up for the amount 
that ran out at the drain cock. At the 
ceiud of about fifteen minutes of this treat- 


FAN BLADES 
SETAT WRONG 


‘AND RUST 


‘TOO RICH A MIXTURE 


WATER JACKETS 
FULL OF SCALE 
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soon give out anyway. Guess Tl put in 

Gus. tackled the ignition next. He 
found that one of the control levers had 
become bent so much that it didn't push 
the timer ease around far enough when 
the spark was advanced. 


CHIMNEY sweep would, feel 

ight at home on this job!” Gus 
exclaimed as he started cleaning out th 
muffler. But a stiff wire brush enabled 
him to finish the disagreeable work in a 
short ti 

“All ready for a test, Mr. Hardy, 
Gus called a few minutes later to the 
sewing machine salesman who was snor- 
ing peacefully under the tree, 

‘Once more Gus climbed in behind the 
wheel and they headed for the test hill 
‘This time the car arrived at the top 
without any sign of boiling, ‘The lye 

vidently had done 
its work and opened 


up the clogged 
passages in the 
inder head. be 


RUNNING wit &Y 
RETARDED” cause the knock also 
had disappeared. 


“There's one 


point you ought 

to remember, 
Hardy, 
gested. 


Mr. 
Gus « 

Th 
gotup this 
without boiling, 
but if the hill had 
been twice as long. 

probably, would 


have aie iT had 
murrier ptit in high gear, 
GHORED WITH When you set on a 

CARBON, steep, Yong’ hill in 
iQ i So a 
. a when you are 


stay a whole. Tot 
cooler if you shift to 


that a little diet will make second ‘instead of 
any car overheat as bad ‘Any one of the troubles indicated on this crou section diagram may casse your trying to go all th 
as this one does, do you?” cnsine to overhest in hot weather, i the trouble hee Geveleped to « seriou mage way up in high. 


‘exclaimed Hardy skeptically 

it by itself, perhaps,” admitted 
us, “but there are other things wrong. 
Your carburetor is set for a rich mixture. 


overheating on a warm, day, 


motor gets real hot there's 
‘a funny knock,” said Hardy. “Has that 
got anything ‘to do with the cooling 
system?” 

“Probably.” replied Gus. “Maybe 
the dirt in the water jacket has collected 
over one cylinder to such an extent that 
the head overheats at that point. Or 
perhaps some of the holes between the 
tylinder jacket and the head jacket are 
stopped up. ‘That would keep the water 
from circulating over that particular head 
and it would naturally get hotter than 

. We'll see what happens when 


By this time they had arrived back at 
the garage and Gus got busy at once. 


ment, the water that issued from the 
bottom was perfectly clear, indicating 
that all the dirt that had been in the 
cooling system was out, or at least as 
much of it as could be removed by that 
particular method of cleaning. 
ign ies Bwee Mi at allot ak 
ogged-up cylind jus muttered 
to himself. “If it didn't, TU have to take 
the cylinder head off.’ 


WITH tbe, inside ofthe system 
cleaned out, Gus set to work 
clean the erusted mud out of the radia 
fins, He put the nozzle on the hose and 
set it to squirt a solid stream about the 
size of a pencil, ‘Then he shot this 
stream through the openings in the 
radiator from the inside so. that. the 
water and the dirt it dislodged would be 
thrown out at the front. 

Bending the fan blades so that the 
‘would pull more air took only a moment, 
and then Gus examined the fan belt. 

“T could tighten it up, and it would 
run all right, I suppose.” he theught. 
“Sul, it's worn to a frazale, and itl 


y 
‘There's two reasons 
why the motor cools better 
speed under such condition i 
that the motor turns over faster and the 
fan consequently pulls more air through 
the radiator. ‘The other is that the pump 
circulates more water through the eyline 
der jackets, and carries off the heat much, 
more quickly.” 

“T thought I heard vou say, you were 


tired of picayune jobs,” grinned Joe 
Clark to Gus after Hardy had departed. 
“Humph!™ growled Gus, “My idea 


that 


of @ picayune job is oni 


| Romance in Your Car 
1f you are one towhiom the amooth- 


‘running mechanism of the automobile 
is an endless source of wonder and 
delight, you'll want to read 

“Whirling Wheels” 


Edmund M. Littell's fascinating 
| romance of motordom, beginning on 


page 18 of this issue. 
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CAN YOU IMAGINE 
this surging theatre throng 
along Broadway all agreeing 
on one star as the greatest? Of 
course not! Yet this throng is 
but a fraction of vast multi- 
tudes of smokers who are wel- 
coming and praising one pipe 
tobacco—Old Briar—as «the 
best pipe smoke ever made.”” 


QO te 
SS HE most convincing thing in the world about Old Brus 
is the whole-hearted praise of the smoker himself. It's just plain com- 


mon sense that pipe smokers are turning to the best tobacco they 
can get. They are entitled to it! 


Print Name 


Light up your pipe full of Old Briar. Draw in the ripe fragrance 


of this wonderful tobacco. Enjoy its full, pleasant aroma—its extra 3 Address 


smoothness—its comfort. Smoke it awhile. Notice how mild and cool} Gey an State 
it is —how completely satisfying! Now, you know why vast multi : 
tudes of pipe smokers are welcoming Old Brisr—why even the ladies ¥%™ Dealers Name 


enjoy its fragrance. Address 


It has taken generations of tobacco culture and years of scientific 
knowledge in the art of mellowing and blending, to produce Old Briar. 


Of all the pleasures that man enjoys, pipe smoking costs 
Step by sp Old Briar hs been developed—step by step pected. hua Ut had he sin jen ol = ipa 

of OM Bra cots only » fraction of cent mote than 
ordinary tobaccos. Every box and package of Old Brur 
selves that Old Briar is the best pipe smoke they ever had. iim 


And, every day, thousands of pipe smokers are proving for them- 


TO DEALERS: 00d Briar is sold in Pocket packages at 25¢ and Humidor boves at 0c, $1.00 and $2.00. If 
your jobber bos not supplied you, rite ws and we will end you a supply by prepand Parcel Post at regular Dealer pres 


UNITED STATES TOBACCO COMPANY, RICHMOND, VIRGINIA, U. S. A. 


© This seal on a ratio, tool or sil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 
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Buy separately or 
in assortments 


A social celebrity in wood! 
Make a Tea Wagon from Plan No. 17e 


HE tea wagon has long occupied the 

center of the stage at afternoon teas, 
bridge parties and informal luncheons. Why 
not make one for your own home? Stanley 
Plan No. 17e gives you all the necessary 
designs and details of construction. You will 
find it comparatively easy to make. 


=> 3 


But it certainly doesn't pay to gamble on 
results by using inferior tools. In the long 
run the best tools are really the cheapest to 
use. Carpenters the world over prefer Stanley 
Tools. They know that the name Stanley 
assures durability, correct design, and right 
“feel.” And Stanley Tools are first choice 


The best tools are the cheapest to use 
© Ask your hardware dealer 


in thousands of manual training clesses. 

You can buy Stanley Tools separately and 
so collect your own set. For your convenience 
in buying there are also complete sets of 
Stanley Tools in chests at a wide variety of 
prices from $15 to $95. Or there are assort- 
ments in strong cardboard boxes containing 
directions for making your own tool chest. 
Priced from $5 to $20. 


‘Your hardware desler has Plan No. 176 as well as 
‘other Stanley Plans for making useful articles, or he 
‘can get them for you. The plans cost only 10¢ each. 
‘Ask him also for small Catalog No. Se50, which 
‘shows many useful Stanley Tools. It is free. If he 
‘cannot supply you, write to The Stanley Works, New 
Baitain, Conn. 


STANLEY TOOLS 


© This seal on a radio, too or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS, See page & 
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\ X ] ind 
If you love the 


outdoors, care 
anything for boating. or 
watch the weather closely 
for any reason whatever, 
‘you often wish to know the 
answer to. that question, 
And what ean possibly 
answer it more appropri 
ately than a vel 

This not det to make 
ayane of this type, Indeed, 
its far less trouble than to 
constmuct a decorative mod- 
el of the mantel-shell varie 
tly. ‘The cost, too, is but a 
fraction of what you would 
have to pay for a ship- 
‘model vane in one of the 
few exclusive stores that 
have foreseen the new vogue 
for these charming gable 
decorations and are offering 
‘them for sal 

‘To simplify your work 
still more, a blieprint has 
een prepared with com 
plete drawings and a full 
size outline of the hull of a 


|. you ean 
‘obtain by sending 25 cents 


‘Mowruy, 250 Fourth 
Avenue, New York, 


by by 20 in, ‘al L 
pe M4 by 3m by 10 in, for 


‘channels: dowel sticks 


‘copper. 7 by 12 
ot oes thick 


per, 6 by 6 

brass tubing, iy, (outside 
liameter) by’ 27 ine, Sie bY 
Wits, and 34 by IS in, 
er ler heavier pine ot 
rods, depensting upon, the 
tnateral obtainable al the 
method of mountings a 


suitable flange, sich as a 
scquare brass floor flange, 
for the lower eud of the 
sain “supports woul or 
copper for gilt ball; 2 brass 
trathers: with rin. Bolest 
a short pi 

rod, oF cotter 
Tora nails, thie 
enamel, stain 
solder. 


ree of i, ass 
pins: § 


NHLE tools necessary are 
are to be 


===! A Ship-Model Vane 


ice Department of 
How to Make a Striking Ornament 


Porvtan  Scrence 
for Blueprint No. 66 
for Your House, Garage or Camp 


ing Dutchman” 
would, of course, be 


Knitesruytry-nuare, 
‘Cut the Tall block 


the ideal motif, but 
as only. those” who 


“believe in fairie 
have ever seen her, she had to be re- 
jected. The American Grand Turk— 
‘one of the “Letters of Marque” shipe— 
has been chosen because she was a 

jue little brig, which helped to win 
the War of 1812. iis ship, of 310 tons, 
was built by Elias Hasket at Salem, 
‘Mass., in 1812. She captured three ships, 
‘wale belghy seven: schooness and eight 


By Carr. E. A. McCann 


sloops—a wonderful recond for s0 small a 
est In 1815 she was sold and became 
‘a merchantman. 

Tn our vane we are going to simplify 
everything very much. A silhouette is 
What we want. And it must swing easily 
to the lightest puff of a 
the fiercest gale. 

‘For materials you will need the follow- 


t wit 


to the shape shown 
fall size on Blueprint 

tlc lop ssn Us 
om on page 96. Shape the 
lower edge to leave a keel about 3 in. 
square and round off the outer comers 
along the bottom.” Cut. the stem and 
Sternposts to Uhe same thicknesses as Ihe 
eel and round the ends of the hull to 
meet them. ‘The rudder is invicated by 


being cut a bit thinner. Note that the 
‘hull where the (Continued on pope i) 
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Reuning Your Outboard Motor 


How to Mount It Correctly and Look After It 
So As to Insure the Most Reliable Service 


August, 1927 


By EDWARD V. PARKER 


\HE sight of a young boy 
wending his way down to 
the waterside with the com- 

plete power plant of his motor 

ngling at the end of one 

have caused 

excitement in the 
days when a two-horsepower 
gasoline motor of the marine type 
seghe! several banded pound 
jut the perfection of the out. 

board has made such a 

sight. 

Modern types of these remark. 
table motors are so skillfully’ de- 
signed that they will send your 
boat through the wi 
hour without showing any 

rs the 
board moter ike any other piece 
tain 
rests. 

Te must be used in a boat of the 

rect type, You can 
outhourd motor to the stern of 
tilmost any boat oF canoe, but for 
test results remember that an out- 

‘hoard motor exerts as much pow 

tas several horses, and if you app 

that power to the stern ofa rickety 
Hhoat, someth 
let yo in time, 
posed by driving the old tub thros 
water may open up the seams 
oosen up the transom 0 thi 
suddenly discover that your 
boned motor ha broken ay 


pping, always tight 
tight as’ you ean by 
a wrench, 

‘The motor will drive the boat through 
the water much faster if the propeller is 
down far enough 50 that it operates in 

Jisturbed water. Have the propeller 
des below the line of the bottom. ‘This 
is particularly important if the boat is of 
the flat bottom type. 


|, but don't use 


Y FAR the most popular type of out- 
B voces motor haa teleeytader 
engine. These engines are of the two.cyele 
type, which means that there is one explo- 
sion for each revolution of the crank shaft. 
Both cylinders fire at once so that the 
jar of the power stroke in one cylinder is 
exactly balanced by that in the other. 
Nibetion ie rodoned to the nim 

y this arrangement. 

she twp, picts fr temas the 
drawn by suction into the crank case. 


Then, 


when the p 
other on the power stroke, the 
of explosive mixture in the crank 
‘case is compressed. Near the end of the 
stroke each piston uncovers a slot in the 
eylinder wall that is connected by way 
‘of an opening in the casting with th 
rank case. ‘The charge compressed 

the crank case rushes into both cylinders, 


forcing out the exploded gases of 
the old charge, and the evele of 
operations is repeated. 

In effect, therefore 


the two- 


reduced and 
developed than 
with one h 
As 
lity of 
duced; 50 long as th 
‘supplied with gasolin 
wrking apparatus stays on 
d to keep on 


or is bou 


n is taken care of, 
plest possible way. ‘1 
Heed with the gasoline be 
drawn 


into the erank ea ‘air mixes 
with the gavel ng the oil 
to Iubricate ‘the “hearings and 
istons of the motor. ‘There is no 
Chance for" trouble with the 
Iubrication so long as you make 
‘sure that the proper amount of 
good quality gasoline engine oil 
ced with the fuel. Outboard 
manufacturers specify in 
cach ease the grade and amount of oil to 
each gallon of gasoline. 


SURE to mix the oil 
before you put it in the 
‘of the motor. Don’t pour the tw 


times on a long trip, 40 take along 
zallon cans of gasoline to which the right 
amount of oil has been added. It is a 
to have at least a can oF 
the boat than you are likely 
never ean tell when a head 
Wind or an adverse tide will upset your 


‘The oil mixed with the gasoline takes 
ceare of the lubrication of all the parts of 
the motor itself. ‘The bevel gears which 
drive the propeller are packed with grease 
and it is advisable to add a fresh supply 
of eres after each two hundred miles of 
use. ‘The instruction book accompanying 
the motor wil show yon how this should 
be done. Im Continued on page 100 
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Kitchen Table Serves As Beach 


It Does Double Duty When Drawers and Shelves 
Are Built into It to Hold Tools and Supplies 


ERY housewife needs a kitchen 
table: every husband wants work- 
tenet. Tn a small apartment there 

js not, room enough for both. Neither 


does it happen very often that the 
kkitehen table is in use when the man 
hes to do woodwork, model making or 


tinkering, for that is usually in the eve- 
ning after the housework has been done. 
Why not solve the problem, then, by 


fitting up a Kitch 
be converted 
Iheneh when occasion requires, and, wh 
the job is done, returned to 

use by clearing the top aud 
the tools—making out of 
a Dr. dekyll and Mr. Hyde, 


TPIS id by making use of table 
hag bento at fad, Ey had 
square, slightly” ta ‘and was 
iiltguitesubstantally. 
‘A sketch was fist ‘made to scale in 
onder to save time in the construction and 
to make sure that things would work out 
jist right. 

"The scheme finally decided on provided 
for long drawery in front and set of 
shelves at the right end, “The drawers 
‘were made long enough to receive saws 
nda steal square, ‘Phe upper one was 
to be used for tools and the lower ones 
for other equipment and materials. 

"The necessary umber order was made 
—Donglas fr for the eddional framing. 
the doors and drawers, and plywood for 
the pancling and drawer bottoms. Por 
the runs for the drawers and the framne- 
work around. them, ““blind-stop”™ ma 
Terial, which is carried by umber yards 
for window-trame constr 
taned, and thus much labor in eipping 
and planing was saved. For the base oF 
lower ras, 1 by 8 in, material was used, 
‘Ths alo can be obtained cut to sine as a 


By K. E. ERICSON 


two, depending upon whether the fin- 
ished pieces are wanted a little less oF & 
Tittle more thar 3 in. in width. 

After the material was prepared, the 
frame was fitted in place. Plain “butt 

Joints, were used in mast. places, al- 
{hough it would not be very” dificult 
to tse mortixeand-tenon construction 
where the bottom rails, of base 
meet the legs. A. pair of long cab 
maker's bar clamps were used to hold the 
work together while the nailing was done, 
Although by no means essential, these 
clamps ely materially in producing. « 


HE upright piece at the right-hand 
extremity of the drawers wan fitted 
the upper and Jower rails with half-l 
joints and nailed from the back. ‘The seat 
‘or rabbet for the panels was made by nail 
ing small, square strips back of where the 
panels were to go and “toe-nailing” the 
panels in place from the front. If a 
“plow” or universal plane is available, 
the new rails ean be grooved in advance 
to receive the panels, but it would be 
most difficult to make grooves in the legs 

and upper rails of the table. 

‘The lower shelf in the end is supported 
at the ends on the rails, while the end 
rail is fitted outside of 
sich a position that half 
he shelf is exposed, as 
drawing: this forms a stop for the doors. 

Two doors for the cabinet were made 

4 hung with 134- 


Il elbow catch is 
placed oa the left door, and a cupboard 
kor eateh on the other. 

If a plane for grooving the fronts and 
sides ofthe drawers to receive the three 
ply bottoms is not available, this handicap 
can be overcome either by buying ready- 
made drawer material from the mill or 
Jumber yard, or by fastening the drawer 
bottoms by the method previously 
described for securing the panes to the 
framework—that ling square 
cleats in place to hold the bottoms. 

‘Homemade wooden drawer pulls would 


rane with 114.i0. hinges and 
ow rateh and cuptoerd ork 


Scirsen Mowti 
however, wor 


How to Mix White Lead Paint 


TXING a loses: white lead p 
for exterior use isnot the task that 
When onl 

is desired, choose asa 

Told about one 
the amount of paint desired, Fill 
this with white Jead and empty 
meh larger ean. ‘Then fil the 
with four fifths Tinsced oil 


it'any is to be used. aid add appr 
mately one tablespoon of liquid turpenti 
drier for each pint of oil used. Str 
through cheesecloth. For 

coat. this paint should be 
with linseed cil and turpentine. 
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| Lindbergh’ s Plane, Toy Size 


| RB How you can easily build 
a a realistic wooden model 
D, M. CLAYTON of the “Spirit of St. Louis” 


i any small bay wheth. 
AA erie eat te 
have a toy model of 


lumina paint, and Mack 
lacquer: a 

Either transfer the outline 
of the fuselage to block A from 


h, Capt. wy it out 
A.” Lindbergh flew ig draw: 
New York to Paris, and ings and saw, plane and whittle 


it to shape 
yw measure back from the 
nose 34 in, and cut off the cor 
shaped point, Save this to fit 
over the hub of the propeller 
later on. Measure 14 
ther back and eut o 


see what he says. 
Like a flash he will answer: 
“You bet I would. It'll be 
the greatest toy I've got 
‘And you ean make one for 
him quite easily, or, better 
still, let him do the job him- 


self, with a little help whenever section, which is 
he niceds it. Inits place, glue and nail the 
hee, 36 i 


quidistant slots to, 
1c the separation of the 


no recess ix 
der (D) 
slots and nai 


drawings from 
pic the work ca be hi ° 
ly have been prepared 
No, 67 in the Porutan Scruncx: 
Moxruty series of blueprints, 
listed on page 83 

Materials are needed as 
follows: 


HE 
members are i 
cut out the shock absorbers, 
Round the corners, as it 
they were streamlined, Then 
fasten them to the fusel 
wing by means of 
various struts shown, usin 
stnall tin. fittings and thread 
or wire bindings to reinforce 
the joints where necessary, 
Each wheel is mounted by 
means of a round-headed 
secew 36 ins long: with 
washer between the wheel 
the shock absorb 
propeller is, whittled 
the center 
(D) with 


OR the bay fase 
(4), 1 pe, clear white pite 
ae othce sft wood, 214 by 3 
by 1 in., which can be built 
up by gluing several pieces to- 
ether; wing (B) 1 pe. 36 by 
Biiby Ins ino, 
trond (a scrap, plece of pine 
siding is ae 3 tail (C). 
hardwood 


block A, notehed and. 
glued to the propeller. 

‘Apoly twa conte of light 
pay teat 
Seatac 


ra my by 36 by 28 i 

rood (or bram oF alunos 
1): struts (G), Hein. 
ywel 12 in, long; pro- 
peller (H), 35 by 34 by 339 
m.,, and motor (I). 3 by 249 


assorted small nails, serews 
and washers, sandpaper: serap 
of thin tin for fittings; light gray 
brushing lacquer or enamel, 


appears on top of right wing 
anion under side of left wing. 
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Timesaving Mail Box | 
Has Hinged Bottom 
By RK. Barer | 


‘AIL placed 

in the letter 
box illustrated is 
removed simply 
by pulling open 


Jrawn very g 
ty and 
also» per 
box to be placed 
high out of the reach of small chilire 
The top, bottom and hack are 1 
, the front and ends 25 
sembling the box the ends 1 
M4 in, Note that the end grain of the top 
anid bottom covery is reinforced with 
‘wood spline, 1g by 34 in, A suitable 
ing may be obtained at the curtai 
inter of any ten-cent store. If 
desired, a square opening may be cut ia 
the front of the box and. the edges rab 
beted to receive a piece of glass. 
‘The box may be painted, orf 
il finished with a coat of out 
side varnish. 


Suppose this man 
tad only an ordinary 
tap Wrench! 


Doing an “Impossible” Job 
with “YANKEE” No. 250 


In close quarters where a complete turn can- 
not be made, there is no need to tear down con- 
struction when you have a “Yankee” Ratchet 
‘Tap Wrench, 

Simply. pull the slidi 
position where the 
ratchet shifter, and 
ly 

Avwkward jobs are found 
and trouble by using this h Tool 
Frou and cn view ofthe mail bon A Three adjustments: Right-hand ratchet, left. 
ee ae ee oat eee hand ratchet, and rigid, Knurled nger-tutn at top 

quickly starts or backs out tap 

No. 250—Length, 34 in. Chuck diam., 4 in, 
Holds up to 3 in. taps 

No. 281—Length, 5 
Holds up to 

No. 1251—Length, 15 in, For jobs needing long 
reach. Otherwise same as No, 251. 

Some other “Yankee” ‘Tools: Plain  Screw-arivern 
Ratchet Scren-drivers, Ratchet Breast, Hand, Chain and 
Bench Dells, Ratchet Bit races, Vutomatie Mush Drills 
Vises with removable base, ec. 


Dealers Everywhere Sell “ Yankee" Tools 


out to end 
set the 
and 


Chuck diam,, 3% in, 


N AN article, “A Square Peg in a | 
Round Hole,” ou page 00 of the 


fssue, a puzzle was shown w 
for the whittling of a single 
three holes of unlike shapes, the frst 


“Yankee” on the tool you buy means the 


teangulr. the second sure. and the | "Wag vial he Saas Yambu iol esl bay soeene 
"Taped. “plug that wil accom | el ee Hevea a sony one NE 
plish this is illustrated above. Nom Bros. Mrc. Co., Philadelphia, U.S. A, 


If you are interested in puzzles, don't 


fail to obtain our Blueprint No. 65 (see “ had 
page 87). It contais v of puzzles. 
sun tacies-t ©” YANKEE TOOLS 


movable letter puzale and several pris 


es ke that mentioned alwve QWnake Betton mechani 


© This seat on « radio, tool or ol burner advertisement signifes the approval of the INSTITUTE OF STANDARDS. See page 6 
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F urniture You Can Build Easily 


Distinctive Stool or Low Bench in Egyptian Style— 
Hall Rack for Mail—Tea Tray Stand or Table 


srooving and rabbeting may be 
ted and the parts assembled with 
In that case the 


the slightest change in position. Tt may . 
he used in any room not entirely devoted casiest way of finishing 


wrushing lacquer in gray, 


serews (C). The lower rails (E), whieh are 
n. in diameter, are held 
all joints carefully 
witha good grade of hot gl 


pliedinthe center 
of the front rail 
andonbothends, 


case stop the 

back from the front edie 

Note that this makes 
both shelves 


iy also be finished with 
ish to match the woodwork 
which ease lettering such as 
table ornamenta- 
tion, may be applied with a wood carver's 
hie veining gouge, the space between 
being stamped with the point of a sharp- 
ned tenpenny nail, 


- P..K. DE WEH of New. 
scaatie, Natal, South 
‘Africa, who is an 
Porvtan Science Monty, 
designed and built the beauti- 
ful tea tray stand illustrated, 
re used teakwood and embel- 
lished the top with a band of 
hand-carved ornamental 
‘The construction of the 
table is clearly shown in the 
assembly drawing and details. tis 
cris tha tn claret of he 
‘central recess ‘upon the size 
of the tea tray to be used, If it is 
Stiga may beanlied by Eioping 
design may lied by keeping 
the top perfectly flat, in which event, 
the piece would make a charming 
coffee stand or a table for sup. 
porting a large cone loudspeaker, 
4 ship model, or the like. For use 
as a breakfast table, the piece 
could be built on a larger scale, 

Not many amateur mechanics 
are in a position to obtain teak, but 
‘mahogany and walnut are usually 
sratlie, In vew of the prema 

for colored furniture. the 
table would be attractive if built of 
inexpensive wood painted. 


chisel and fintehed with fle 
The triangles (F) are_ inc 


partition 
Rabbets are 
both the back 


oun any bo Oro or tee cna of Ge 
shellac rubbed with No. 4/0 sandpaper 
and polished with wax, or two or three 

oats of clear brushing lacquer. 

he stout but soft and flexible leather 
for the seat should be soaked until pli- 
table enough to bend around the 
corners. 


it may he pol 


F THE mail rack shown above, 

siete of mnpesons paced 
‘and ashelf for magazines, is pl 
conveniently in the hall of any 
house that shelters a large family 
for many. guests, it will simplify 
the handling of the mail. 


the back and front pieces 
and partition, 3 in, After the 
tends have been sawed, cut % in. 
deep grooves in them to receive 
the shelves, one of which is 734 
and the other 7 by 
Cut a groove of the same 
depth in the upper shelf to receive 
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Toy Glider Made 
with Feathers 


By F. Carke Heones 


A ‘eather slider, shot into the ait with 
uber band, sill fy surprising datances 


E toy glider illustrated consi 
w large feathers, a piece of tin 
rod and a serap of 


ple shown these are 734 in. lor 
pressing the feathers with a wa 
y may be 


position of the parts is determ 
its. 


fOENT 10 PF FEATHERS 


x and fly the toy, The feathers 


Arren ‘avisa various materials for the | 
crosstrees of ship models, such, as the 
“Sovereign of the Seas” (Porcisz 
Sciexce Moxrutr Blueprints Nos. 
$2 and $9), find that ein. hard rubber 
is excellent. 
Mark the outline an the rubber with « 
pencil or trace the shape by using earbon 
. ‘Then score the lines with a sharp 
nife and fil the euts with white chalk +0 
that they can_be followed easily with a 
coping saw. Sandpaper the rubber he- 
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We Amaze 


Men 


With this shaving 


cream, whatever 
they expect 


to make you realize that the five 
supetiortics of Palipaive Shaving Cream 
rea jose “selling ealk* They sound t00 
ood to be toc. Yet they've tempeed mil- 
fons to ask for sam es 
O 
lee you prove 
jostled 
And we de make good, 


Even the most 
skeptical are amazed And rhey are greater 
‘Mvertitemeats for Palmolive Shaving Cream 
than anything we know 


Te took years 
Palmolive Shaving Cream is « sensational 
success. Few creations ever won s0 quickly 
toch malttades of boosting facade. 
We knew that any shaving ercam to wio 
today rut excel all ochers. Firs we learned 
the 5 things that mea wasted. Thea we 


ng Cream You 
the sample. All our: kaowledge 


ge of soapy 
faived in «lifetime of stuly, has gone into 
‘this shaving deligh. 

5 exclusive features 
1. Muleiplies itself in lather 30 times. 
¥ Softens the beard i One mina 


8 its creamy fullness for 10, 
Disease 


4. Strong bubbles hold the hairs erect for 
5 Fioe aftereffects due wo palm and olive 


il content 
All we ask is a chance 
While your peesent method may suit you 
well, still there may be a better one. This 
{est may mean much to you in comfort, Send 
the coupon before you forget 


THE PALMOUVE-PEET COMPANY, CHUCAGO, HAL 


sPALMOLIVE @ Gs 


having C ream 


Rendeon of Waren shal abd Palmolive, Miah, Wi, 


© Thi seat on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6 
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Cutting Threads Accurately 


How to Simplify a Task Machinists Find Tedious 


‘OST machinists at times have to 
really accurate thread, per- 
Uhread gage, atap, ore 


quate tools, but of the 
twos painstaking patience 
Cutting thread 


‘workmanship 
ust be put into 

those taps and dies toe 
able them to produce ae~ 
te threads. The 


t any me 
th the necessary 


rciallyaccuratethreads. 
In the first place, the 
nild be one that 

straight and true. Tts lead 

rew should not be taken on faith, for 

‘even though it is new, there may be an 


N FIG. 1 is shown a set-up for testing 
the accuracy of a lead screw for piteh 
‘of thread, A block, B, is clamped to the 
faceplate of the lathe in such @ position 
that the indicator, A, will allow the 
spindle to be stopped at precisely the 
ae pont teach revolution, ei 
faced on the V's of the lathe a th 
con the V's of the lathe oo that 
an be moved along the V's ina straight 
ine. 
another block, C, is lamped to the 
fee eh Stare 
ton block, Ey which ls amped to the 


TESTING THE Leap scoew 
Winn Test Monee 


By Cuartes Kucrer 


| Fa TOE ace 


the spindle 


eighteen, stopp 
1¢ zero reali 


the indicator 


rad ‘nero, prow 
the lead serew is ue 


mediate points 0 
Teaul screw cab 
by using shorter d 
pieces, or an 
neter, and thatthe 
method ean be used to 
test with precision. any 
portion of the length of the lead screw 
Having determined that the lathe 
lead screw are satist 
the grinding of the 
is obvi 
the finished thread will depend 
upon the shape of the tool, 
that the tool will he correc 


gage must be 
ages cannot alvags be relied pon for 
highly precise work, and the writer has 
found that better results will be obtained 
if'a gage is maite up as shown in Fig. 3. 
‘his gage is, made in three parts, 
screwed and. (Continued on paye 1 


MESSY, timgttring shop ideas, are 
contained in the continuation of 
the Better Shop Methods Department, 
to be found on pages 102 to 107. 
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Starrett 
Stainless Steel 
Tape No. 520 


aN 


Starrett 
Stainless Steel 
Rule No. 1000 


‘Step into your favorite 
fool sue ond comin 
Starrett Stee! Rule. 
Notice how distinctly 
‘nd accurately the 
uations. are cut 
into the’ steel 


Flexible Steel 


\ He 


POPULAR SCIENCE MONTHLY 


for you — 


One glance is all you need if you're 
taking measurements with a Starrett 
Steel Tape. 

The bright steel lines and figures stand 
right out against the jetblack background. 
And for even faster and more accurate read- 
ing the small foot figures placed between 
each inch mark give the correct reading 
in feet and inches at once. 

There are Starrett Steel Tapes for every 
man’s needs, including the Starrett No. 520 
Stainless Steel Tape for use in mud or wet. 
Our Starrett Catalog 23‘W' will help you to 
select the tape or rule you want, and it shows 
over 2500 other fine Starrett Tools. Write 
us for your free copy. 


THE L. S. STARRETT CO. 
World's Greatest Toaimaters 


Manufacturers of Hachsows Unescelled © 


‘Stee! Taper Standard for Accuracy 
"ATHOC, MASS. 


re’s easy reading 


Starrett 
Steel Tape 
No. 530 


© This reat on « radio, tool or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


new way fo save money 


ANEW gry 9 relic pai 
Lay Creo-Di sed. Shi 
right over the old 
only a third: more than repaint 


mer, 
insu 
heat as well as winter-cold, 
Send for helpful photographs 
All over the country, thousands of 
home owners are re-beautifying their 
old homes with Creo-Dipts over side- 
walls —re-roofing with them, tool! 
fend for phorographe of these old 
homes made new. See how Creo-Di 


ipthousesin actval colors. Get 
the facts now 

remodel. - or 
Greo-Dipts are carvied in stock by 
leading lumbercdealers everywhere, 


CREO-DIPT 
Stained, Shingles 


‘MAIL THIS 


xaue 
er 
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Archers Can Save Money by 
Making Their Own Targets 


By A. Neevy Haut. 
HOSE who have taken 1 
the sport of archery, whic! 
is now s0 popular, realize the 
necessity for having a straw 
target. Yet a regulati 
tournament target, if 
purchased at a. sporting 
goods store, costs at least, 
$15, and thestand usual- 
Iy 85 or more extra. One 
can buy a@ serviceable 
bow and half a dozen 
arrows for less than 
that. To make a target, 
ywever, is relatively 
inexpensive. 
Rye straw is better 


the preceding turn, 
stitching should be done with 
a large upholsteri 
ie threaded with, the 
jing twine, When 
the fst length of rope 
has been fastened in 
place, make a second 
rope and add it to the 
first; then add a third 
id continue until 
weter measures a tri- 


fle more than 48 in. Go 
and 


the surfac 


than wheat or oat straw, every pin " 
but you must be gov itn Indication’ of its 
termed by the straw that not being firm. ‘The out- 
you can get, You wil side turn of rope should 


need, also, two large 
ls of strong wrappin 
cloth for the front 


Ive stitched to the pre 


@ 


form rope of straw 
in iameen Prem the 
straw together compactly 
ni bind it every © in. OF 
so with twine (Fig. 3). 
of straw, overlap. them 


How to make # quiver for 
Dractie from « sosing tube 
Rov to protect the hfe forearm 
‘with © wrapping of (icon tape 


Tn splicing ends 
a Wind ith 


twine. Having made a rope Sor 10 ft. ceding turn with stitehes not farther 
Jong, roll it up into a flat spiral mat, as apart than 2 in, 

The target bull’seye, or gold, and the 

four rings, are drawn most easily: upon 

the oileoth with a strip of cardboard 


having a pin near one end for a center, 
and holes punched at the correct dis: 
tances from it for a pencil tostick through, 
Outside of the outer target ring is 

yarrow border Wig. 


tor paint, 
Use oil 


Paint i 
other rings. Fig. 
the colors to se an 
correct onder. To avoid runs, 
paint alternate rings one day, 


id the 
we next dh 
Instead of trimming off 
the edge of the oileloth on the outer Ii 
of the petticoat, leave a margin of 2 in, 
‘or so, slash this as indicated in Fig. 5, and 
turn’ it under to reinforce the edge. 
Spread the painted oilcloth over the mat 
and punch a row (Continued on page 83) 


termediate rings 


‘An old glove will ro- 


‘The straw rope ie sewn to form « large Hat 
‘ol and then covered with pained onclosh 
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Archers Can Save Money 


(Continuat from page 


th wrap- 
stitch the the mat. | 
igure 6 shows a good target tripod 
le of three pieces of wood 1 by 2 in. 
hy 7 ft Its upper ends are bolted to- 

such a manner that the three 
Tegs can be folded as shown in Fig 


‘The completed 
Tee hick 
Seven tiged 


C Fine work needs 
keen cdged tools 


Carpenters, 
act oft all users of edge 
ir tool kits with 


ination Stone. 


¢ of Carborundum, the hardest and 


sharpest of all abrasi 


re the ground 
Irackets to the tar 
target on, but a. bet 
Hitch the to ends ofa rope to the back 
Of the target, and hang the loop of the 
rope over the tripod top as shown in the 
Photograph abort 


Carried by Hardware 
Dealers Everywhere 


Send for Catalog P1 for Complete 
° List of Carborundum Products 


‘THE CARBORUNDUM COMPANY, NIAGARA FALLS, N.Y. 
CANADIAN CARBORUNDUM CO. LTD,, NIAGARA FALLS, ONT. 
Sales Otices and Warehouses in New York, Chicags, Boston, Pildelghia, Cleveland, Detroit, Cincinti, 
‘Prabergh, Grand Rapids. Mites 
The Carboruadum Ca, Lt#., Manchester, ing. Destache Carborundum Werke, Duntelderf, Germany 


csition shown in 


which the bowstring 
strikes is a loose 

of friction tape. ‘The fin 
hand also should be protected. 2S 
and a glove with the thumb and little 


ind the three remaining ABRASIVE PRODUCTS 


J. serves excellently. 
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You owe yourself the finest 
hammer you can buy, for it’s 
the tool you use most. Ask 
your dealer to show you the 
genuine Maydole. Heft it. 
Swing it once or twice. It'll 
make you itch to come down 
hard on a nail and drive it 
home. 


Eighty-four years devoted ex- 
clusively to fashioning fine 
hammers are back of the May- 
dole. Every headis press-forged 
of selected tool steel. Handles 
are of clear, second-growth 
hickory, air-dried for years, 
and put on “for keeps.” 


The Maydole is a hammer 
you'll be proud of for a lifetime 
of hard service. It puts your 
hammer in a class with your 
finest, most prized tools. Be 
sure the name “D. Maydole” 
is stamped on the head of every 
nail hammer, machinists’ ball 
pein or any other type of ham- 
mer you buy. 


Send us your name and address 
and we'll mail you free a copy 
of interesting and useful Pocket 
‘Handbook 23"B.” 


By Wusox G. Wanrexs 


DESY ase t his ren int 
| tive to find a comfortable spot in 
| Which to cat and sleep either inthe ea- 
| rage, oa the back porch, oF in some open 
| place. Yet he imagines, no doubt, he is 
member of the family, and often we 
think s0, too. ‘Then why shouldn't he 
have # comfortable place of his own? 
‘When I designed a house for my dog. 
T took these ideas into consideration and 
uded three features, a 


Adapting a Carpenter's Level 
for Testing Inclines 
Be. DDING a slotted brass plate 
carpe 
to use 


‘short scale to one end of a 
ter’s level, as shown, sible 
the level for laying out inclined 


‘Ao adiontable bras plate at the nd of the 
(Ral'sliows iacined wort to be lad out 


A Real Home for Your Dog 


‘The three main features of thin dow howe 
reve oft bed, n ventilator, and a dish ack 


shown. For the ventilator opening, 7 
‘outa piece from the main rool 

fastened two small st 

notches, as shown. ‘The ventilator prop- 
‘er was made from thin wood with a tin 
roof supported by four nails, the heads 
of which were be ed to 


through a row of holes " 
teach side wall and pulled taut so that 
it will sta iderable weight. with- 


On top of this Laid several 
layers of canvas from an old awning to 
keep out any dat 
old rugs and bl 


larger hardware stores, 


Hiding Defects in Woodwork 


MALL defects in furniture ard other 

finished yvoodwork can be filled and 
concealed with sealing wax. Stationers 
and art stores carry sealing wax in a 
great many different colo=s and it is 
usually possible to find one that will 
match the woodwork to be repai 
Better still are the reg 
ishers’ shellac sticks, 
larger paint stores 
fon the market an especially useful type 
‘of uncolored plastic wood filler that re- 
sembles wood itself when hard. 
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Home Workshop | [ 
Chemistry 

Simple Formulas that 

Will Save Time 


ARIOUS varnishes may be used for 
lass, but each 


enn | 


and having the appea 


traispare 
photographic auppy store 
dive a0 


led 4 teaspoon o2ouized (oF oxi- 
which is soluble in the 


1% teaspoon flake shellac and 1 
heaped teaspoon sundara. Its ponibe to 
Add 


is best to apply 


the varnish with a brush. as less varnish 
| needs to be prepared. Staller toy bulbs 
hristmas tree are 


and bulbs for the 
dipped bodil 

up to 
wire around the base of each lamp. 
| “A black varnish for glass is obtained by 
| dissolving asph benzo 


How far does 
theLargeHand 
Your Watch 
Moveina 
Seconds Time? 


‘Take out your watch and 
look at it closely, Can you 
see how far the minute hand 
moves in one second? If 
your watch is the size of the 
one shown above, the large 
hand movesaboutonethou- 
sandth of an inch in a 
second’s time. 


This slight movement of the 
minute hand—one thou- 
sandth of an inch—is a 
common working measure- 
ment for mechanics, Every 
day, mechanics working 
with Brown & Sharpe pre- 
cision tools measure thou- 
sandths and often to ten 
thousandths of an inch. 


The performance of 
Brown & Sharpe tools 
sets a standard of accu- 
racy for the mechani- 
cal world. Obtain a 
#30 Catalog from your 
hardware dealer, or 
write us direct. 


BS 


BROWN & SHARPE MEG. CO. 
Providence, R. L, U.S.A. 
DEFT. PS 


BES © Susu 
TOOLS 


“World’s Standard of Accuracy” 


© This seat on a radio, toot or oil burner advertisement signifies the approval ofthe INSTITUTE OF STANDARDS. See page 6. 


A man who ordered his meals 
that way would certainly give 
the impression that he knew 
mighty little about food—or 
that he didn’t care what he 
got. 


How about the man who walks 
into his hardware dealer's and 
orders “a pipe wrench”? Seems 
to us he is showing that he 
doesn’t know much about tools 
—or that he doesn’t care. 


A man who 
knows pipe 
wrenches is 
pretty likely t0 
specify TRI- 
MO. Heknows 
the strength of 
the carefully 
tested, pressed 
steel TRIMO 
frame. He 
knows about 


placeable parts; 
if the jaws be- 
‘come worn, he 
can insert new 
ones at trivial cost. 
He appreciates the 
time saving nut-guard 
that keeps TRIMO 
from being knocked 
out of adjustment. 

‘Ask your dealer for 

ipe wrench an. 

thow that you know good 
fools. The nameof TRIMO, 
Rar won the respect of 


‘TRIMONT MEG. CO. 
Roxbury (Boston), Mass. 
America's ening Wrevch Mars for Newly 


POPULAR SCIENCE MONTHLY August, 1927 


How to Do Wrought Ironwork 


With Very Few Tools, You Can Make Decorative 
Hardware and Furniture from Cold Metal 


By T. M. Briwces 
TT? THE average marks or outline to be 
| [person who boasts eet about 1/64 in, below 
a home workshop, the the top of the jaws, ‘Use 


expression "wrought hisel and hammer as 
iron” conjures shown, so that the chisel 
visions of a huge anv’ will act asa powerful 
hammers, a forge, " 2 shear. ‘The cleanness of 
| tongs — in “short, a cngarnmnert the cutting depends 


largely upon the sharp- 
ness of the chi 


tal object will serve for 
After the h 


stands, ‘and bridge and 
‘The’ hinge il- 
Iustrated is one 
of a set of six 
made for a high 
hoy of antique 


ighten, turn it face 
1. 11 & atnooth piece 
wd and se the flat 


cl 
face of the hammer 


design, To make 
fa set of similar 
hinges, | 


piece of ‘soft 
‘sheet iron of the 
Fight “thickness 


tained largely by 
the size of the 


‘quired strength 
Stock 3.2 


you wish to make the joint. 
maximum strength, the total width of 
the knuckles of the strap should he a 
proximately 2qual to the width of 
those of the butt. 

Before starting to cut out the hin; 
go over the design carefully with « hat 
marks that will 


position, use th 
I snugly arou 
h the hammer. 

‘When the knuckles have all been bent 
into the proper shape, remove the pin 
and assemble the strap, butt and pit 
Drill holes for the serews and the hinge 
finished. Round head iron serews look best. 
‘on work of thiskind, (Continued on page 88) 


the pin, 


and round up w' 


about 1 in. of 
it in sealing wax. 
the vise with the 


he hardened by heat 
the point and stie 
Fasten the metal 
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Sa 
Blueprints for Your 
Home Workshop 


d of the 
blueprints 


respondi 
issue of the may 
in which the project was described 
detail, it ean be had for 25 cents addi- 
ng as copies are available. 
‘Phe editor will be glad to answer ar 
specific questions relative to tools, m 
terial, oF equ 


You can own 
this latest model 
CORONA 


“evecemence | Spare time can be 
“<Sey,eeaevine | turned into money 
foes | —with CORONA 
i ft 


of people have an unsuspected 


int for writing short stories and articles, A 


vk of instructions forwriters 


16; Baby's Cx nd Ben 


BY; Rluchen Cabinet Tae will help develop this giftin your spare time 
. 


4 Corona at home can 
dls 


vertisements, sales 


in busines 


her profitable ways— finishing up 


plans. In the quiet of your study at hos 


: ay you will find it easier to concentrate than at any 
ou will be glad 
uly at hand to put your ideas in 


ae | | wise other time during the day. And 
to have C 


e shape 


Pirate Sip Madel—Huil 
Pirate Sulp-—Detaile. 


i 


eee sese 


BP SekesneEees: 


22 


SF, Toy Mate! ot Licen 
low Yorksto-Pura 


od lions vary lear 


City and State 
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Now that 
Nokol has 


perfected oil 


heat~ 
will you put off its 
enjoyment another day? 


OU know the joys of automatic 

oil heat too well to need them 
pictured here. It doesn't require any 
imagination torealizeit’snicertostay 
in bed on a cold winter morn than 
to get up and start the furnace; that 
{t's easier to set a thermostat than to 
shovel tons of coal; that the clean- 
Jiness of oil heat is preferable to the 
dust and dirt of coal. 
Someday you're going to modernize 
your home with oil heat—put your 
family on the right side of "The Divid- 
ing Line,” Someday you're going to 
put in automatic oil heat, just as 
‘surely as you put in modern plumb- 
ing, electric lights, the telephone. 
Be why pot i off sny longer? Why 
deny your family the comfort 
pleasure that are rightfully their * 
A small payment will put in your 
basement the new silent Nokol—the 
final perfection of the pioneer, ac- 
knowledged by practically all auto- 
motive experts and mechanical cn- 
neers to be the most successful, 
most efficient, most economical oil 
heater made. 
‘Mailthecoupon fordetailsof our new 
budgetplanand our booklet,"A New 
Guide to Oil Heat for Homes.” It 
contains information that cvery 
home owner ought to have. @ 


NEW Silent 


Nokol 


AUTOMATIC OK FOR HOMES 


FREE—NEW BOOK 
‘AMERICAN NOKOL COMPANY 

478 Shubert Ave., Cheng 

Plone send me pour new bck en OIL HEAT 
POR HOMES 
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Compre have 
ctear fom playing | 


Building a Sand-Box Play Shelter) 


By JOSEPH FALK 


play shelter fsa very simple task, \ 
Tronbyet ig is of 

hy, terpoilin or 
ly" toatcrialy nected 


welapt the design 
whatever talcriale areal 
{apes olay selirs are ilgstrated sn 
can be modified or elaborated in 
"The shalter shown above consists of a 
large sandbox with two posts, 


of pipe, ‘8 safe horizon 
tal bar, but its jurpose is to carry a 
simply made swinging seat. ‘The stan 


acl 
placed on he sand box, when 4 
Another low seat, tril 
box, is made with cleats 
s0 that it ean slide b 
edges of the box. Th 


‘A play shelter tet can be 
(tad cheaply from ex and 


pre Bronzes can be used to 
Advantage in giving finishes of various | 
colors and combinations, 


How to Do Wrought 
Ironwork 


(Contin from pave 86) 


Pim 
wer, be prepared by 
ing equal parts of crushed rosin a 
bess and aeding small quan 
flake shellac. ss poured into a waxed 
feniend tiem aed allowed. te Lenich 
It is melted into holes and blemis 
‘a hot knife. 

he used to allow for shrinkage in 
then any surplus is eut off with a knife or 
chisel that has been dipped in water. In 
its natural state, this cement matches 
pine, birch and other For 
dark woods, it should be colored wh 
hot with Venetian red (powder) for ma- 
hogany and Vandyke brown for walnut, 


Where iron is given a hammered finish, 
a good effect may be obtained by going 
over the surface with a piece of emery 
cloth to bring out the high lights. If the 
natural iron color is desired, the finished 
article should be either waxed or oiled to 


it woods. 
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‘Toneram wooden 


roofing. ‘These are long enough to reach 
from the butt of the shingle up to the 
first row of nails. [lift the shingle up just 
far enough to allow a slip to be pushed in 
place. The sun_melts the asphaltum 

Stick the slip in place. ‘No 


roof has to be patched, T unroll 
1g on a floor or other level 


and brush it wel on both, sides wil 

room to prepare faces so that 

| they wil wll rea with a pale 
itedge, and a sharp, 


hut, of course, snips 0 
used to cut thei apart, if preferred 

‘As an example of the saving Whi 
he made hy this method of patching, I 
put 2500 of these slip shingles last fall o 
farmbouse with 15 squares of old shingle 
rooting. ‘This cost $9.75 for three rolls 
of one-ply roofing and six hours’ time, 
whereas to have had the roof shingled 
would haye cost more than $200, 

‘There is one further advantage: To 
patch an old roof with new shingles here 
and there ives ita spotted, unsightly 
‘appearance, ‘The slip shingles, on. the 
ther hand, cannot be seen at all.— 
R. ovat. 


Wary a water 
pipe is leaking ane 
tis impossible to 
make a permanent 
repairimmediately, the flow of water ma 
be stopped by eutting from an ordinary 
hose a piece of 

Fubber | tubing MWSOE® TuPINe 
about 2% in. 
long, slitting it 
down the cen- 
ter, and slipping 
At over the ph 
fasten itin place 

the 


To MaKe an inexpensive Tiquid_metal 
polish, mix one part melted paraffin ane 
seven parts gasoline, and add two parts 
FF pumice stone or whiting 


i 
TheShipshapeHome | 


ingle-ply_asphalt | 
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Pore-Dirt 


hides from surface washing 


LA 


but this cream fetches 
it from a twice-washed face 


[Eres gee toy tha oie 
washed face is still dirty. But you 
can easily prove that this is true. 

The skin of your face, for instance, 
seems, solid layer. Itisreally porous 
—like a sponge — filled with thou- 
sands of open pores. In them dirt 
lodges, gets ground in tight. 

‘When you wash, the surface dircis 
removed. The pore-dirt, however, 
is left in the pores, causing what 
cosmeticians term “grey skin.” If 
pore-dire is allowed to remain roo 
long, blackheads resule. 

‘Washing can't dislodge pore-dirt. 
Pompeian Massage Cream can. This 


remarkable cream goes into pores 
and brings out hiding dirt, I lets 
your pores breathe freely; i helps 
them function normally. 


Goes in PINK . . rolls out a DINGY 
GREY! Try it!! 


Prove to yourself that Pompeian 
Massage Cream begins to clean 
where ordinary cleansing stops. 
First wash your face and hands as 
clean as you can. 

Then scoop a little cream from 
the jar and massage it into yout face. 
Keep on rubbing until the cream 
rolls out of your skin in tiny pellets, 

Note this amazing thing—the 
‘cream that went into the skin a clean 
pink rolls out a dingy grey. The 
grimed-in dirt is now removed. 
Your pores can once more fully 
breathe. Your skin quickly responds 
to the invigorating massage 

Your face looks, feels, and is 
really clean! 


while you are reading this magazine. 


PoMPEIAN 
MASSAGE 
CREAM 


Pompeian Laborstories, Dept S01 H. 
595 Fh Avenue, New York City 


Gentlemen: 


Please send me « nenerous tial tube of Pompeian 
‘ibage Cream Sendug for hte facil ananes 

Nome 3 
Ader = 
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Pipe Smoker Finds 
Price Does Not 
Determine Tobacco 
Satisfaction 


tain tobacco, 
The more you 


Apparently, in selecting a 
smokers suspend the rule: 
pay. the better you'll like it.” 


Read of this young man’s experience. 


Chionen 
Vebeuaty 17, 1927 
Larus & Heo, Cos 
Richi, Va 
Geatlemen: 
just n young wa 
stv Fer: a 


aa they 


VT ly smoked, the mor 
uve benny of fobacey Thao teed the 


ela Co iar 
beens, New 
tech tbr an ea ihe place of 
‘dawworth in my pipe " 


Sincerely, 
Pal. Johnston 


To those who have 
never tried Edgeworth 
we make this offer: 


Let us send you 
froe aannples of Edge- 
‘worth so that you may 
put it to the pipe test 
If you like the sam- 
piles, you'll lke Kage 
worth wherever 


hhever changes in 
‘quality. 


Write your name 
and address to 
Larus & Brother 
Company, 10 
8, 21st Street, Richmond, Vax 

We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
fare to ad thet 

Edgeworth is sold in various sizes to 
suit the needs snd means o all purchasers 
Hoth Edgeworth Plug Slice and Edgeworth 
Realy-Rubhed are packed in smal, pocket- 
sive packages, in handsome humidors hol 
ing m pound, and also in several handy ine 
Water sie. 

To Kelail Tohacen Merchants: IF your 
jobber cannot supply you with Edgeworth, 
Taras & Tiother Company wll gly send 
you prepaid by parcel pant'a one- oF two- 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Weady-Rubloed for the 
‘same price you would pay the jobber. 


riot on RY, Rich 
Bias eat ise std 
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The SHIPSHAPE HOME 


How to Prevent or Overcome Difficulties That 
May Arise When You Paint Your House 


OLLOWING Berton 
Elliot's recent articles 
on painting troublesand 

their remedies in Porcian 

Sctsxce Mowraty, many let- 

ters were received from read- 

cers who had experienced diffi 
culties other than those men- 
tioned. These letters indicate 
that keener interest is felt in 
how to remedy unsatisfactory 
conditions when repaintin; 

house than, perhaps, in any 
other phase of painting. Mr. 

Elliot's answers to some of 

the questions that were asked 

repeatedly should be of value 
to all who undertake their 

‘own home painting and dec- 

rating. 

Among the troublesome 

conditions. in exterior paint- 


ing tations, by ‘endiea 

were the following 

The point on my house 

eoukie ag ke 4 

ot vein, Wal you 

Ta me what to do veken 
repent? 


PROBABLY some sur 
condition was not suitable 
to paint over, else mate 
ture gets paint and keeps it 
soft. If the condition is prevalent 
only in certain places. or on one side 
fof the house, it may be that a leaking or 
overflowing eaves trough or down spout 
has kept the paint soft. 

‘As to the remedy, the house should be 
thoroughly scraped’ to remove all loose 
paint or scales. You must be sure that 
the surface is thoroughly dry. not only 
fon the surface, but all theway through, at 
the time of repainting. 

‘The frat coat of pint should he, one 
part raw linsced oil. one part turpentine, 
fone part paint. ‘The second and thini 
coats should also carry a liberal amount 
‘of oil and turpentine, in the proportion of 
‘about one part oil, one part turpentine 


id six parts paint. All the coats should 
be brushed out thin and hrushed in well. 
‘This is important. 


The last coat of paint on our howse hax 

chalked 10 badly that itis unfit for repaint- 

ing. You can bow the chalky porcder off. 

‘and when you drave your hand across it. tt 

is covered weith powder. What ix the beat 
thing to do? 


YOU asst set the chalky deposits of 
fore repainting. There is ho better 
way than to scrub the surface with warm 
wwateranda good gritty cleansing prepara- 
tion. It is really not so big a job as it 
seems, One can startin og x Saturday 
‘moraing and be pretty well around an 
average sized house before night. After 


scrubbing, turn the hose on the surface, 
Another method often 


usually satisfactory, but not so thorough 
as the other way. 

‘The chalking may have been due to too 
little oil in the paint to satisfy the absorp- 


tion demands of the surface, so be sure 
to have a generous amount of oil and 
some turpentine in the paint the next 
time you paint. 


The cast side of our house, Sully ex 
to nun and weather, stood up very well after 
painting last time, but on the south aide, 
expecially in the shadow of the eaves, it 
peeled and Ulistered badly. 1 would be 
to receive any suggestions as to the 


‘method of dealing with this problem. 


S YOUR house was 
same paint on all 
doubt by the same painter, 
should have been the same on all sid 
providing the condition of the surface 
‘was the same. So it seems that the sur= 
face under the eaves must have been wet 
through when painted, or painted early 
in the morning before the dew or moisture 
had chance to evaporate, or else rain 
‘gotten in under the paintin some way, 
possibly from the eaves. ‘This is liable to 
cause blistering and peeling, especially: 
if the sun strikes the surface during part 
of the day, drawing out the moisture 
and causing the paint film to break loose 
from the surface (Continued on page 21 


nted with the 
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(Continued from page 8 


in places and puff up into blisters. In some 
eases moisture keeps the paint soft in- 
stead of blistering it, this being more 

the ease where the hot sun does 
the surface and the wet condi- 


ing the sur 
time of p 
‘Scrape off all loose scales and peelings. 
‘Tap the surface with a wood mallet to 
jar loose any peelings that are ready to 
let go. Break any blisters that have not 
opened up with a putty knife and serape 
off the loose film as far back as it will go. 
Do this work carefully and thoroughly. 
Coat over all the sealed surfaces with 
equal. parts high grade 
paint or white lead and 0 
fan, equal part 
| this paint to d 
ast; longer if the w ery damp. 
hen apply one or more coats of high 
aude house paint or lend and ol properly 
mixed, 


Our howe wax painted a good many 


years aj red, which turned 
dark, almost black, in spots, We then re- 
painted with while paint, but thir eravels 


when applied and blisters, showing much 
of the re 


paint—and does this every time 
we paint. 


tur 

applied ov 
liable’ to 

is also the case with 


greasy nature, 

Wipe over all places where the last 
outings have craved and the red shows 
through. 


‘evaporated, 
cont over the places where the re 

been showing through with a mixture in 
the proportion of 34 gal. paint, 3 pts. 
turpentine and 1 pt. raw linseed ol 


longer if the we 
‘one or two coats 


to be sure that the surface is thoroughly 
dry and the weather dry and bright. 


Please tell me if it ix advisable to wee a 
pair remocer on the outvide of buildings to 
take off old paint coatings. 


AINT removers are not practical for 

outside work. ‘The objection is that 
after the workis done itis difficult toclean 
off the paint remover thoroughly with 
any degree of rapidity and at a reasonable 
expense. If the paint remover is not 
entirely removed, it will act on the new 
paint and prevent it from drying, 


The Shipshape Home 
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Motorists 
Vulcanized 


First to make it Last! 


—the Easiest Way is also the Quickest 
‘and the most Permanent 


B= year motorists by the hun- 

dreds of thousands swing over to 

the Shaler way of fixing punctures. 

Last year more than 65,000,000 re- 
airs were made this simpler, easier, 
eter way. 


‘The Shaler 5-Minute Vulcanizer repairs 
punctures by welding rubber to rubber— 
sulcanizing. It makes this laboratory proc- 
ess (sed by tre manufacturers in making 
tires) so simple and safe that even a chil 
can do i 
If you haven't used a Shaler 5-Minute 
Vulcanizer, get one today and see how 
simply and well it does the job. If you 
have a Shaler in your car now, be sure 
you have a supply of the improved Shaler 
Patches especially designed for Balloon tires. 
‘The Shaler 5-Minute Vulcanizer comes 
complete with one dozen improved Patch- 
&-Heat Units, $1.50, wherever automotive 
accessories are sold. Extra Patch-&-Heat 
Units are 75¢ box of twelve. (Prices 
are slightly higher in Canada and far West). 


The SHALER Company 
Wert Headgears fr Tie Reps Ensen 
2105 Fourth St.» Waupum, Wisconsin 
Bonsk oomtosinens taste Co 


HA 


REG. U.S.PAr. OFF. 


om 


The Improved 
Patch 


‘The New Shaler Patch espee 
cially designed for Balloon 
tires isthe result of months of 
study by Shaler chemists in 
Collaboration with the experl- 
mental departments of Wo 
Of the largest tive companies. 
Ie stands the constant flexing 
Tow pressure tires without 
fect, and, of course; 


anescmargin of performance 


$1.50 


Anywhere! 


ER 


5 MINUTE VULCANIZER 
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Rebuilding a Transmission 


It Isn’t Such a Big Job—If You Do It Y ourself, You Can 
Look After Many Small Details a Garage Man Might Ignore 
By Ray F. Kus 
JAR owners who take pleas- 7 4S netics Soute rately bearing that supports the 
mcimnser T Senay ei Glitch shaft. ‘This shafts 
‘own repairing will find that marked A A ‘The 
the rebuilding of a transmission is next step is to pull the 
a job they undertake success- plate C, Fig. 1: also re- 
fully without assistance. move the idler gear cover 
Tt the propeller shaft is of the Y 
iype thal cau be Cropped down 
tte the tranainasion ten dropped 
from the fywheel ‘housing, the 
tak jy nots hard 
On the other ba 
propel 
Fv he 


he pin marked C, Fig. 
The short idler gear 
ft then may be removed 
and the idler gear pulled. 


tershatt 
A, Figs 4 is 
lifted out and the counier- 


pward 
he tp ofthe eae 
the parts should 

cleaned carefully and 
Examine th 


ind finish with 
tty knife, kerosene, and 
tif briatie brush of the 
type. Half 


paint . 
the joy if your own repair 
work is kn that a thing is 
leat 


TOW start the real operation by 
draining the oil (rom the 
wsmission, Remove the cover 
d gear shift lever as shown 
in Fig. 1. Next remove the cotter 
Key atid nut A and pull the flange, 
ich hold 
bearing 
flange. ‘The transmission 
‘come out of the transmis- 
sion through the hole left by the 
hall bearing, leaving the sliding 
sears to be lifted out at the top of 
the transmission ease. 
Now start work om the other end 
of the ease and remove the serews 
‘which hold the mounting lang 


bearing is worn, the transmission 
‘gears separate and make much noise 
‘on a pull because they are not 
properly meshed and also because 
the shafts are out of line. 

don 
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Rebuilding a 


Transmission 
(Cetin om se 80 


‘The idler gear D, Fig, 5, is not likely 
| tobe damaged. It is used only in reverse, 
| although it turns at all times; the bushing, 
however, may be worn, ‘The sliding | 
gears G and Hare more apt to be dam- 
aged. If the teeth are worn tapered or | 
if they are a loose fit on the shaft, it may 
be best to replace th they 
should be replaced if they have nicks or 
parts broken out, or if they are badly 


pitted. 
Sometimes the gears on the counter- 
shaft B are badly worn, If they are, they 
will need to be presed off and new ones 
pressed on, 
In reassembling, the process is reversed. 
Pack all bearings (E and F, Fig. 6) with 


The Traveler’s Telephone 
ure 


has been checked for prop- An Advertisement of 
the American Telephone and Telegraph Company 


‘er assembl 
‘The owner will usually take time to see 
that all parts h 


cleaned and 
large as this ) 
meres Astenicans are the great- [) For the Bell Telephone 
peso est travelersin the world, System is an idea in 
all these he greatest care as ‘They have knit the coun- force nationally, All the 
the tinve req Hit be more than you try together by stecl rails and instruments are designed in the 
eoold ink itd suet incom We = made it the largest and most largest industrial laboratory in 
Zen tok aftes tha Wate asta prosperous business community the world and made in the same 
the world has ever scen. Busi- factories to the one standard of 


ness, friendship and political fitness. All of the telephone 
Bench Vise Aids in Clamping solidarity are maintained by builders, repairers 
Awkward Glued-up Work personal touch, by travel and are trained tothe 
the telephone, aim; stated by President Walter 
Wherever the business man S. Gifford as: 
goesin this country, be it thirty “A telephone service for the 
miles or three thousand, he is nation, so far as humanly pos 
still within earshot of his office, sible free from imperfections, 
his family and his friends. He errors or delays, and enabling 
can get them and they can get at all times anyone anywhere 
him, and for the longest call in to pick up a telephone and talk 
the United States the day rate to anyone else anywhere else, 
is only $12 and the night rate clearly, quickly and at a reason- 
is only $8. able cost: 


‘The hull ofthe Porvtan Science Momracy 
falleoa clamped by vise while ye i deyiog 


een dade te peed metre cntet ene ttea! PLUMBING-HEATING 


Heath vines bp wale tc at apg: | eee ee nt Se Cao oaue Hair 


trated. Various sizes can be taken care of | You Cam Build It 
by using blocks between the work and the | yithlsice beach 
tool rack at the back of the bench.—R. W. 


HEN 


‘Tue amateur mechanic often finds hi 
self at a loss when he wishes to make a 
hole through a flat steel spring. Make a 
dent in the spring with a punch and 
carcully grind of the projection on an a 
‘emery wheel. This will leave a smoot A 

ee ee eevee mecoth rk Le bt “3: HARDIN-LAVIN Co. £5] 
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i to Make a Paneled Chest 


A Finely Proportioned and Decorative Storage Box, Enriched with 
Stock Moldings—May Be of Cedar, Birch, Walnut or Other Woods 


By Hrawax Hyjoava 


Anthor of “Reproduction of Antique Furniture” 


make as much use as they might 
of the many varieties of mold 
to be obtained at lumber yards and mills, 
It is true that the moldings generally 
are of woods such as pine, cypress. Whi 
‘wood and chestaut, rather than the finer 
cabinet woods, but they will se 
home worker if he is in 
using inexpensive woods a 
them mahogany or walnut. oF if. as 
‘more frequently the ease, re is making 
furniture that ts to he painted. 
‘When it is escntial to have mold 
ws it. fine cabinet wood, a good 
iso select some suitable patterns from 
the lumber company’s stock aud ask 
hata few fet of the molding eat 


Nese woodworkers rarely 


staining 


When the molding machine knives are 
“yet up” for the purpose. Any amateur 


Dock sued 

The feet consist of four pai 
blocks shaped as shown and mitered 
atthe corners. ‘They may befastened 
to the underside of the chest. with 
sue and screws. 

‘Mter the chest is smoothed and 
sanded the panel and base moldings 
are cut to size ina miter box 


he 
place 
ny surplus 
ig 2, Front, en, pan and sectional views. The 

Aimensionn vane varied to mut Ue builder 


bbe driven in in such a way that they 


craftsman, too. ¢% ‘can be removed easily when the glue isdry. 


ings if he is al plane of ah arene inigieel wo. ak 
ip tae ween molding” awe plain hoa alter ha 
‘he chest. Figs. 1 and 2, is an example squared to dimensions, a simple molding 


of the use of stock moldings. It need not 
necessarily be made of cedar: 


ends as shown in Fig. 7, 
n . Aityank nebo jg 
with panels inserted either 4 fovonswer cee 
asat Aor B, Fig. +. The Ps *. 
So ig 6. One con- 


first requires! more accur- 
ate fitting, but has the ad- 
vantage of forming a smoot 
ae hatuces Tht bottom and 
back may he made of some 
cheaper lumber. ‘The bottom 
is grooved as shown in Fig. 2, 
‘or merely into the front and sides. 

which ease it can be slipped in 
from the rear, under the back. 
See alternative figures in list of 


‘rection for the 
Somes at corners 


is planed on its edges. Ifa molding plane 
ig hot available, a shallow rabbet may he 


planed with a rabbet plane and the edge 
rounded with chisel, spokeshave, 
CA frame, as 


i 
Shown in the 


around the outside edges of the frame 
(seo Fig, 2), 


Pierced 
may be used arou 


x 


MCOERN TaREL MOLDINGS 

Fig. 3. Basic architectural moldings 

tnd, several of the modern. variations 
‘Rocked by lumber dealers everywhere 
the lock. Hand-wrought iron hinges 
croc the Tid also. may be n desirable 
feature of decoration. 
thing on the style of trunk tray, may 

be added. if desired. 

‘The materials needed are as follows: 
For front, I pe. U by by 29 

1 pe. by 34g by 20 in., 
Thy 4¥gby in, 2 pes 
Thy by abs in. for front 
panels, & pes. 4 by 734 
.forsides.4 pes. 1 by 


Lass EADS 


TA by 108 
T'pe. U by 
1334 (or 1234) by 32'in.s for bot- 
tom, 1 pe, Pby 13 (or 1515) by 32 

Tor Tid, 1 pe. 34 by 171g by 


materials. 
‘The front and sides may be 
joined in the same way as the back 


+ panel molding, 10 ft. 
of 1 in. wide and 16 ft. of 34 
wide: 3 butt hinges 4 by 2 
wide; chest lock and key plate. 
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Are You 


POPULAR SCIENCE MONTHLY 


Really Well Informed? 


Test Yourself with this Famous Questionnaire! 


Cvavescy is talking about the fa- 
mous" PopularScience Questionnaire.” 
In the panel is the list of questions of 
which the Questionnaire is composed. 
How many of them can you answer? 


These questions were prepared, after 
a great deal of thought, by group of 
eminent scientists. Their test has be- 
come famous throughout the country 
asthe" PopularScience Questionnaire.” 


Like an Old-fashioned 
Examination. 

May we ask you to make this test 
carefully, reading the questions slowly 
and giving thoughtto each one? When 
you cannot answer one satisfactorily 
to yourself, put a zero (0) beside it. 

On the other hand, give yourself 
credit of four 4) for each satisfactory 
answer, Then when you are through, 
sechow nearyouhave come tomaking 
a mark of 1 

This is like an old-fashioned exami- 
nation, but you will find it fascinating. 
‘The questions all have to do with the 
wonders of the world we live in. All 
can begiven quick and straightforward 
answers by any person of education. 

All of the questions in the famous 
“Popular Science Questionnaire” and 
many hundreds of others, have now 
been answered, for the first time,in one 
book—Tie Pocker Gute To Science. 


All that you probably ever will 
want to know about science is 
told inthis one284-page book that 
will fit in your pocket or grace a 
library table. Curiosity-satisfying 
facts about the world weliveinare 
madeinstantly available to you in 
simple question-and-answer form 
in Tue Pocxer Gutne To Screxce. 

You areassured of theaccuracy 
of the answers in Tue Pocxer 


The ] 
POPULAR SCIENCE 
QUESTIONNAIRE 


Test Yourself Now 


14 Why does the moon apgear to 
 Shange te shape fom et 


16 Whig ome 
rat i earth 
Retertascad cl 


1. Why & nt more likely on + 
pat en 4 soup 


Gutne to Sctence because it has been 
edited by Dr. E. E, Free, who has re- 
markable genius for condensing the 
known facts about scientific questions 
into easily remembered paragraphs. 


SPECIAL OFFER 


Tu Pocket GuipeTo Science is not 
forsale. Itis offered to you without one 
penny extra cost, with a 14 months? 
subscription to'Porutan Sciznce 
Monrutx. 

Porutar Sciece Montuny “carries 
on” from where Tue Pocxer Guine To 
Science leaves off. Tut Pocker Guine 
gives you all that the scientists have 
discovered up to tight now—PoPUuLAR 
Sciexce Monruty will give you all the 
important, interesting and new discov- 
cries of science for thenext 14 months. 


Irtakes over 300articles and pictures 
every month to tell the readers of 
Porutar Science Montuty all that has 
happened in the scientific, radio,me- 
chanical and automotive fields. 


Your Name in Gold 


Revuulfenbte bella Wevilltamp yur 
sutiful flexible fabrikold, We will stamp your 
hame tn 22-carat gold on the cover of Tia, 
Pocurr Gore at no extra cos to you f You 
tse the coupon below immediately. 

‘We extend to you the Special Offer of a 14 
months subsripeion to" Porutan. Scunct 
Rica gui pce by the mondh would 
be GSgoh Tae Poort Gute 1p Scamee 
~All for ius the few cents 
If you are already a rubscriber vo Foroan 
Scitscr we will extend your aubscription It 
months if you accepe this offer. 


Send No Money 


Spicer ura 


Tn using Coupon please PRINT Your Name, 
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The New Model 
PocketGen 
$150 
‘You will like this new model 

Pocket Ben, 
The service it will give is 
equaled only by its good 
looks. You will especially 
like its attractive, easy-to- 
read dial, 
It'sasturdy, steady, faith- 
ful friend —just the watch 
you'll want to carry every 
day. 

The New Model Pocket 
Ben is sold everywhere. 


Price $1.50. With luminous 
night-and-day dial $2.25, 


WESTERN CLOCK COMPANY 
LaSalle, Illinois 


SS ——— 


lines of the gun ports and in the middle of 


cach port bore a 4-in, hole. ‘Those in the 
middle may go right through, but the end 
ones, two forward and two aft on either 
side, should be bored to point forwant 
il aft respectively. The guns, made 
om K-in. dowel stick, project $3 in, 


pu catheads are hardwood, a full 3¢ 
square by 134 in. long, the inner 
| ends cut to a bevel to meet on the hull, 


|| to which they are firmly nailed to project, 


forwant aud slightly upward. Across 
the stern nail a picce rather smaller and 
234 in. long, for the bumpkins. 

The headboards may be wood, steamed 
so that itcan be bent, but are more 
easily made from thin sheet copper, oF 
they may be omitted entirely. 

Find the center of balance of the hull 
and 14 iu, abaft this bore hole vertically 
through it of a size to take a piece of your 
larger tube, as described later, and insert 
the tube t project barely above and be 

lowe the hull, 

Reganting the nails and other ma- 
terials, it is advisable to use brass and 
‘You will need a dozen of 50 
heavy Spin. ution 


fare in any doubt 
will find. them y 
Bridged dictionary oF encyclopedia, unt- 
‘with diagrams, 

3¢-in, holes for bowsprit and masts 

at the positions and angles shown, 
Just abaft the mast positions, glue and 
tail on the channels for the rigging, They 


are strips of wood iy er ae by 234 in. 
Shits notte 
‘The foremast is rina iond stick 
ave —— 
| Lit SF 
pec Ar sre 
sae ane naa SQ 


A Ship-Model Weather Vane 


(Continue from page 7 


in. long, tapered to about one half 

iat diameter at th 

is similar, but 1834 

sprit is the same thie 
‘These lengths do not 


foremast yanls. 
Tong, the gaff, 814 in., and the upper gaff, 
long. “They are about the same 
ness as the yanls, but taper from 
the mast to the ends, 
“The spritsail yard is 7 in, long and the 
iphin striker, 234 
The spars should be stained a dark 
brow ven a cout of good quality 
spar varnish 


HIE tops, if desires, are cut from 
sheet copper as shown on Blueprint 

No. 66, ‘The masts xo through the center 
position by 

‘The 

to pane 
d the holes are for the top- 


set up the shrouds 
are No, 18 


the hl just above 

the other end throug 

(if sed) earry around the mast: 
the 


again, fastening off 
‘The topmast shrouds, 
together at the masthead, pass through 
the holes at the edges of the tops, and 
through a hole in the mast at the level of 
the lower yards. ‘The other buckstay's 
are twisted together abaft the mast and 
have their ends fastened off in the 


same manner. (Continued on page 97 


tousem ano, 
Spmetsa Gite 
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Ship-Model Weather Vane 
(Contin from pe 9) 

‘The topgall oid 

should be of 
With a long screw, fast 
the dolphin striker to the bowspr 


bind it 


setups 
bobstay to 1 hole low down in the stem 
The bowsprit shrouds come from th 
position of the royal and. topgallant 
Mays, where Uey pass through the spar 
to the ends and ‘halfway out on the 
spritsail loom si back to the eatheals 
‘Next set up the mainstays, as shown in 
the plan, and the forestays, the the 
outer ones of which pass through holes in 
the bowsprit. ‘The two outer forestay's 


are fastened to the end of the dolphi 
striker and from there go back to the eat- 
heads; the next one goes through it and 
‘back to a nail in the bowsprit. 

‘The yards are bound to the masts and 
bowsprit with copper wire, ‘The lifts and 
braces may be in one pice. Twist the 
le of the wire to one masthead, then 
carry it through the yardarms with « 
twist, and back to the positions shown, 

‘The sail (driver or sank) and flag are 

t from a piece of thin sheet copper 

eso which mal ols 


with th 
|| the spar 
it at the ends, 

rom the topalla 
the upper gaff aud t 
is a wire span, and fro 
the boom there is a sh 
serew eye or staple in 
gaff end to the b 
should be vangs. All this part must be 
fixed quite firmly. 

"Phe copper sail 
or left to turn grees 
[prefer the latter. ‘ 


be te 
with the weather. 
en effect may 

‘a cloth in 


colors, with thirteen" stars and stripes. 
‘The howe flag is also of thin copper, 
ound on with wire, ‘The trucks at the 
tnastheads may’ be buttonmolds or ext 
from wood and gold-eafed. Gold paint 
will not sland the weather. 

"The whole hull should be given three 
coats of black enamel, with te exception 
Of gun port stripes, which ane white be- 
twepn the ports.” (Conianed on pee 9) 
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Any electric hand saw or portable rig works better with a 


WODACK 


SIMONDS 


Pte 


‘When ordering specify thar the blade shall be SIMONDS 
SIMONDS SAW AND STEEL COMPANY ® 
FITCHBURG, MASS. 


The Saw Makers” 


‘This perfectly balanced I-pound 
hammer is made of tool steel 
hhas chisel-edged claws, without 
teringtheclaw feature. Ithas tw 
small claws right and left to reach 
close corners next to wall. The 
head is correctly balanced making 

posible to remove 10's at one 
pull. Weite for fully ilustrated 
folder. 


(Chisel-Eage Claw Hammer Co 
HLA Apvad, Hoboken, No Joy Dept 


CHISEL - EDGE. 


inch sores and service shops in principal cites 


Ewablished 1832 


Most Smiles 
Per Dollar 


Your happy face 
will smile right 
backat youwhen 
you begin to 
shave with Bar- 
basol. Nobrush. 
No rubyin, No 
aftersmart. Try 
Barbasol—three 
times—accord- 
ing to directions. 


“Mister, you’re 
next! 


Barbasol 


For Modern Shaving 


‘The Barbasol Company 
Indianapolis, Ind. 

Tenclose 10c. Please send trial tube. 
Name......0-+2 i8e 
Address 
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Ben Dale received 
$200 for this 


drawing 
You might have made it 


a, one of the best hnowa commercial 


‘ous dw 8 
Sad wash and cout than you a 

‘ork and sie, ade 
ashe uti el he tall Na han 
fn paper the Seam ctr that be a bo ely 


i timid. 
Ihave been 
shout 


Alo is meat erative sty mi 
ested wlthout Ihe abt i 
Bia wotk 


ile fn in Ya mt 
Aieasee and oe ho 


oo 


IN 


ikemusic? Lear o play 
Baschersan 
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How to Fix a Noisy Motor 


By Georce A, Wittovcusy, E.E. 
Mork, 


August, 1927 


Seperiver of Ele ar 


Trade School 8 


FA small electric 
motor makes undue 
noise when it is run- 
ning, the cause should 
bbe discovered and rem- 
Slit before serious 
mage results. 
Among the causes of 
noise are poor mount- 
ing, worn bearings, and 
unbalanced rotor or 
armature. Ione isnot | 
sure whether the noise 
is due to the mounting | 
or to the motor itself, 
he ean find out by tak: 
the motor from its 


jaws of a machin. 
vise, If 


| mounting and placing sideis henvier thi 
it on a concrete floor, & the other, the tr 
solid bench, oF a heavy tor will revolve to 
| block of wood. If 4 position where 
noise disappears when the heavy side is 


Mark th 
side and then 


rest with 


down 
| the motor properly itis evident 
If the motor continues to be ni widerably out of balance. 


perhaps jumpe around, when r c the rotor, remove. little 
| Raolid oor, bench, or block of 
bearings may be worn excessively, 
mature may be unhalanced. 
can be checked easly by 
f the shaft and “ecling™ 


play. If they are worn, they 


when left free to do so. 
Figure 2 illustrates an armature core 
has been similarly tested and 
Usiled along the teeth to balance 


‘The way to test foran unbalanced rotor If the part is much out of 
or armature is to take the rotor or arma- do not remove all the metal from one 
| ture out and roll it'on two sharp, level place; drill out a little from each side, or 
“Two steel straightedges or pieces drill a number of sinall holes distributed 

of plate glass may be used, or, in the lengthwise, as in the case of the arma 


absence of anything better, the llustrated above. 


Pine Cone and Feathers Make Tiny Peacock 


By F. Ctarxe Hucues 


PEACOCK “comicull” is another of 

the bright little novelties you can 
make from the humble brown pine cone. 
Select a cone about 1 in. in diameter, a 
two straight feathers about 3 in. long. 
About 12 in, of very fine wire also will be 
needed. 

‘The two feathers are glued together so 
that they look like one; then the quill 
tends are glued into the small end of the 
cone. The head and neck piece is cut 
from thin wood. Draw squares on the 
wood to aid in transferring the pattern, 
‘The length of the neck should be 114 
times the length of the body, so that for 
Lin. cone, the squares would be % in. 
le the nick a lac aad pet three 
aside to dry. 

‘The feet and legs, which are made by 
twisting wire together as shown, are fas- 
tened to the cone with glue or beeswax. 


Mounted on a black base about 11; by 534 
ny the pencork forme belt oraatnent 


When the neck and tail feathers have 
been painted a “peacock blue,” a few 
dark blue spots are added to the 

relieved with touches of yellow and. 
hue, ‘The cone is left the natural color. 
‘The beak is yellow, the plume white, and 
the legs orange. 
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Ship-Model Weather Vane 


(Cantina fom pave 


old, The 
maybe 


smarter in appearance, does not rust, 
and is easier to work.’ ‘The total cost 
for brass and copper was $1.60. 


‘HE length of the 


so chose those two. 
larger tube Lent 35% 


‘ends of two pieces of 
long for a distance of 
we tubes were passed! through 
e large tube, with their 

end slits vertical, Melted lead was poured 
rengthen the bored 


the upper part of t 
tube Jon 


ship from being lifted off the rod in a gale. 
ship should balance nicely’on the rod. 


E ball, which is the © 
In below the aris, 
for use on a 
wood. Tt we 
pper float fs 
an atl cov old Teal, 
‘At the lower end of the staff there 
should be a substantial flange drilled for 
wood screws, lag screws of bolts, as the 


takes the heavy str 
Additional support. ¢ 


he obtained, if 
three small brass 


od in tripod fashion, Sp 


something that will serv 
brass work 


er vane will be complet 
that as you watch i 
miner breezes 0 
er regret the 
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Bats” 100 Home Plans 


Down Comes Building Cost 
Through the Savings of Machine Sawing! 


earner 
"eas 
Tr ee ate 
———— 
execs 
oats See 
Gordon-VanTine 55 


PLAN:CUT Homes 
MAKE MORE MONEY 


READ MONEY MAKING Oppo} 
ON PAGES ti4 TO 138 OF 


Sa 


°°, 


——~ Lend Wings to, 


Fhe Your Eyes! 
BINOCULARS 


Tested by the 
GOVERNMENT 


TESTED by Burcauol Standerde nt Weahington 


S CARPENTERS 
& BUILDERS GUIDES 
ere Gargatee, Pass 
‘Prentice should own these guides: 


jctorys {wi send pou 8 i 
onto 8 pal 


ThatYouCan Mould! 


{t's as soft and workable as clay or 
putty and it hardens to the toughest 
kind of solid wood. 


Lup cracks; takes paint, varnish or 
Iacquer—yes, it’s mighty useful as 
‘well as lots of fun. 

4 Ih, 35e.s one pound $1.00 
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Running Your Outboard Motor 


ed from page 


most cases it is injected into the gear 
housing by means of a grease gun. Don't 
neglect this important point. “The motor 
will keep on running for hours after the 
grease supply has run short, but the 
‘Near will be greater than in several years 
(of normal use. 

‘To get good service from any type of 
gasoline motor, you must have’ good 
ignition. Outboard motors are no excep- 
thon to this rule, And because th 
located so near the water where spray is 
likely to strike any portion of the motor, 
‘special precautions have to be taken, It is 
igeneral practice to provide rubber covers 
for the spark plugs, and these should be 

Place at ail times when the motor 

use. ‘They will, however, sweat 
Md be wiped 
the weather is damp. 


nd magneto igniti 
ves perfect satisfaction. If 
otor with 
battery igniti 
don't try to oper- 
ate it on a atte 
that has become 
s0 weak t 
casionally. 
new battery “and 
play safe. Also be 
careful that. the 
battery. is. stored 
cool, dry place 
when not in use. 
If kept near a 
stoveor furnace i 
will deteriorate 
rapidly and soon be uw a 
0 matter what system of ignition you 
have, there always is a posible chance 
for trouble with fouled spark plugs. Put 
ting more than the specified amount of oil 
in the gasoline is sure to cause troubl 
‘The use of inferior oil oF oil of the wron 
sade also will foul the spark plugs and 
aise excessive carbon deposits as well 
Because both cylinders of an outboard 
motor fire at the same time, a fouled 
plug does not show up in an andible 
regularity in the operation of the motor. 
The simplest way to determine whi 
ug, has quit working is to place your 


Setting the needle vaive on the carburetor, 
‘which rout be adjunted withthe utmost ar 


How 10 arrange tiller lines so that an out 


‘Doord moter beat may be hept "trimmed 
motor slows down suddenly, let it run for 
fa minute that way until the flow of cool 


‘er has a chance to cool off the 


to the sticking point 
rere not for the c 
af water in the ¢ 
‘Some types of | moto 
‘mechanically 
driven pumps to 
cireulate the 
ter. Others are 
uilt so that a por- 
of the water 
forced backward 
hy. the propeller 
isdirected through 
passages in the 
rudder up through 
pipes into the jack= 
els of the  eyle 
wlers. In. either 
case no trouble 
will be experienced 
provided 
is allowed to cover up oF obstruc 
water intake. 

Check up on the flow of 
by noting whether itis lowing out of the 
pipes provided for that purpose, At 
night, if you eannot sce the water coming 
‘out, place your hand on the eylinders 
‘occasionally to make sure that they are 
staying cool. Pay particular attention 
to the conling system if you are ron: 
ning through water that is ull of weeds or 
inaaliows whee there i @ chance that 
mud or sand may get in the intake pipe. 

Whenever you take your outboard 
motor off the boat, be sure to drain out 
the water in the circulating system. ‘The 
correct way to do this depens on the 

ticular type of motor you have, but 
Priany case i you have been run 
saltwater and you 


ooling water 


to avoid the corrosion that is bound to 
salt water is left in the cir- 
culating system and the water jackets of 
the cylinders. ‘The best way io do this 
is to stick the propeller into a large barrel 
filled with fresh water and run the 
motor for a minute or two so that the 
fresh water will rinse out the pump and 


the piping. 
if the motor has been out of commis- 
sion for several (Conned on page 10 
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before 


you buy a 
home movie 
camera 


AUTOMATIC _ 
PaTHe 
better results-Tess cost 


Demonstration at your Dealer 


free booklet 


PATHEX INC. 


te, mites 
331.9 HA Pia bn ot 


aWik 


AZORS, Sharpening Stones, 
HuntingKnives, Scissors & 
Carving Tools for professionals 


+——THE Best —___» 
©. M, FELT - - Huntington, N. Y. 


| that you'sit far en 
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Your Outboard Motor 


weeks, moisture may have worked back 
through the exhaust ports into the ey 
ders and caused rusting and sticking. 
test for this trouble, remove the spark 
plugs and turn the flywheel 


it will be pro- 
the weather. 
avated cases, the water that 
inders will cause the 
Lin their grooves. Some- 
with eylinder oil and 
hand cranking will free the stuck rings, 
but. if it does not, a little Kerosene 
allowed to 
free ther. 


power. If you get Uh 
the motor will begin to hit only 
other revolution of the crank shaf 
‘you get it too thin, that is, shut the: 

the motor will slow down 


le motors are more sensitive 
the carburetor adju 

‘are the four-eyele motors used 

. Tt will pay. you to watch 


the right 
omy in the use of gasoline, and freedom 
from fouled spark plugs 

‘Speed also depends to a large extent 
‘on the type of boat you use and the 1 

her of people you take with you. In any 

type of boat, mounting the motor prop- 

spre is vitally 

to wateh is the 

in the boat. Never 


allow the stern 
‘with the bow sticki 
When you are 


so that the b 
‘The installatio 


reach of every- 
modern gaso- 


ATK 


SILVER 
STEEL 


Makes Easy 
Sawing and 
Saving! 


asy ancasy pull 
and itcutsfast,free and 
guick! Let YOUR ATKINS 
Saw do most of thi 


work 


Only 


rand money 

ATKINS Saws 

silver steel” to 
many “ordinary 
saws—two-way Taper 

faster and 

ni Perle 

le. Look for the ATKINS 
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OLD WALLS 6. :::i:ciiyr0p:0 


racked walls or ceilings as 
good as new! 

‘You just mix Ratland Patching Plaster 
with a Hetle water, and fil the crack or 
Thole. "The patch will be as fasting asthe 
wall isc 

Rutland Patching Plaster will not 
seach crumble or fallout Wil not 
tcrter to use than plaster of parts because 
does not get hard or set inwtantly- 

Paint, wallpaper and 
hardware sor al Kit 

deaterhasn’t Rutland, 
Ye will mall a peckage 
ect and you cay the 

man 3c plus postage: 
Ritiand Fire Clay Co, 
Dept. elt, Rutland, Ver- 
mont. 


Tt 80 easy now for you to make 
1 


South Bend. | 


‘Resear pgs a 
crdmuy amp sche / 


FREENew Boole 
seen / 


1] /| Show you about the 
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New Machines Aid Mechanics 


Drills—Another Welds 
Long Tank Seams 


Fig. 2 (Lat) Autor 


ICK GOODWIN shut off the motor new machines” Henry began just b 


he beef stew was put before 


whistle ble "there fe & machine (ace Fig 1) in 

& new job, ically deills and taps 
privilege of running a brand-new radial. Teisan odd-tooke 
He paused a moment to survey the ma ance you. would 
chine approvingly, and while he was do- that part of a lat tractor 


ing so, his old-time buddy, Henry Grady, 


had heen borrowed, but that is only the 
who was an older employee, came a 


chain that earries the work, ‘There are 
several spindles, each of which can carry 
8 tap or a del, The man running the 
machine puts the castings on the chain, 
then the chain moves aad the mach 
fo action, If itis tapping only, as 
in the machine in our plant, they use four 
taps to tap four holes in one casting. 
Each of the taps works on a hole in a 
comer of the casting. ‘Then, when the 
taps have finished the holes, the friction 
drive backs them out ind the chain 
‘moves up arnotch, Itis a wonder.” 
Dick looked over his coffee cup and 
nodded, although he 
hhad not seen any. 
ike “that. In 
fact, he was not 
very ‘familiar with 
the more modern ma- 


Dick ejaculated. “Runs as pretty as a 
sewing machine. Idon’t think Lever saw 
‘that was easier to handle. 


there isa thrill to taking hold of a machine 
that runs as nicely a this one, Tt has 50 
‘modern conveniences. All I do to 

is to push the button. The gear 


box has ball bearings, 
too, All the gears ar 


‘some of 


Joy steel, and. hard 
ened, ‘Then, there is 
an oll reservoir at the 
top of the head that 
Keeps all that part 
tiled. ‘The controls 
are convenient as 
well” 


hie, inquired. 
would take 

quite a long time to 
about all that 
"Henry 
laughed, “so suppose 
we go for a walk 
through the plant?” 
Tt happened that 
just inside the door 
they used in entering 
was an automatic 
electric welder (Fig. 
2), ‘This was a ma- 
chine to weld the 
(Continued on page 104) | 


“Aw, don’t rave so. 
atudsigns 
mater oe 

ema 


eaten, 


plant and let you see 


Iunch room across the 
street for a bite tocat. 
“Talking about 
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Diamond Holder for 


Surface Grinder 


‘The ute of this te holder make it Makes any 
Connery teicaies and tower tne wl 


standard Price complete 


— o $4.50 


much more 
efficient 


radio dealer 


Replaces acids, liquids, bulbs 


Doubles former charging rate! 


How the holler is used when dresting « 
irlace grinding whee wet clone tothe chock 


Throw avay the acid in your trickle charger 
—replace the jar with the new 
KUBROX all metal Replacement Unit 
KUPRON eliminates acids, liquids, bulb: 
tricklechargers and power units—makes any 
Installing Leather Packing arger dry, noiseless, gives twice its former 
charging rate. KUPROX equipped 
cl 2 


fronted with the task of 


et it THE KODEL RADIO CORP. {icfanstons 


‘KUPROX 


Piece of String Solves a ‘No Bulbs + No Liquids « No Noise 


‘A plu woae expands 
the leather packing 


to b 
a hole, a ring gage could be 
outside of the pucking.—G. A. Lens, 


Tapping Problem 


RATING an astomatc tu 
ine ui nd ae 
ol, ciicalty are because of U 
ng of Uso pea tapes A bite por pe Teta A Tool Chest 
the day. ‘Th Sint aes 
ap lever of them 

hog far th operation’ 
test luication that the 
fap wes aboat to 

tur ale 


the lever—JOUS ow string wen wed 


IAGAX. {revere the spindle 
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TERLING'S new “A” Power 
‘Unit is the headliner of the 
light-socket field. Thoroughly 
tested for mechanical excellence, 
ithas been proved out for power 
and tone quality in use. 


Compact for the console, a 
tractive to the eye, this Sterling 
Power Unit combines every- 
thingthat you look for in an “A” 
Power Unit. Meter equipped to 
insureadjustment to exactly the 
power needed—economical— 
permanent. 

Its Raytheon “A” Rectifier, the 
metal-inclosed, tubeless rectifier 
that never heats up and cannot 
break, requires no attention at 
all. In short, this is the light 
socket power unit that all 
Radiodom has been waiting for. 


s 47 
Sterling * 
“a” ening 


‘THE STERLING MEG. Co. 
2831 Prospect Avenue ~ Cleveland, Ohio 


© This seston 
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New Machines 


sinned fo 


seamson tank shells. Tt had along horn to 
support the rolled shell and there was an 
| are welding unit that automatically fed 
the welding wire into the weld as it was 
moved by power along the seam. The 
‘operator hall only to watch the work after 
the shell was clamped in place, ‘There was 
no tiresome feeding of ‘the wire, x0 the 

ich more uniform than if it 


was a small 
bench tool (Fig. 4) to take the insulat 
‘off the ends of wire. 


t the wi 
ur foot on th 


larger wires. You 
notches there, put y 


pedal 
=| 


which euts the insulation, then pull the 
wire out of the blades. It will handle any 
sine wire up to No. 6." 

“Looks like it would help a lot,”* Dick 
commented. 

Returning to the machine shop, Henry 
paused in front of what appeared to be a 
small milling machine. Tt was. 


notice that there is a foot pedal arrange- 
ment. ‘That starts, the feed, and. the 
table moves rapidly to a point just before 


fable is automatically reversed and un 
back to the starting point, ready for 
another piece. ‘There is a pump in the 
bag for cutting compound z 

“It ought, to be fast in operation.” 
Dick said. “Looks as if the work is 
‘lamped rather far from the cutter.” 

“That is one of the features of the ma- 
chine,” Henry’ continued. “There. is 
little chance of getting caught in the ma- 
chine, and there is no danger of damaging 
the cutters, for the trip changes the fast 
traverse to'a proper feed at just the right 
time. ‘This is really a standard milling 
machine with an attachment to give 
these automatic changes of feed.” 

“Looking about the plant, I can sce 


Aid Mechanics 


x 


why you have liked it so much, and have 
kept urging me to come here too.” Dick 
commented, “Here you have all things 
tmodern and convenient. You do not have 
to we nat whe tis tight 
ith al thee motor div = 
“True, most of the ms 
driven,” Henry replied, 


hines are motor 
T suppose that 


this plant is like most of the other big 
A little 


ones; wants to have the best. 
thought about the feat 
chines we hav 
trend in 


aril pre 
t locks 
fn old del 
huts on the back of 
the, sun work” 
“And Took at the electric welder for 
tanks," his frend added "A few yeurt 
ago we would have driven two rows of 
Fivets to make that abell;n year ayo we 
tight have had a. welder to well the 
ems, nat naw tara ig a mune that 


ie machine to do 


T used to listen to some of 
‘who seemed to think that 
to the dogs 


things were 
their hallowed tr 
aside,” Dick said, 
same old boys would e 

‘machines if they 
fou bet they woul 
parted to tal 
rnoon's work. 


replied Henry, 
up their alter: 


Nonremovable ‘‘Rivets"’ 
for Small Plates 


to take the place of 
fastening is desired, as for holdi 
cover plates or name 

tes. This rivet 
has been used ex- 
tensively in one 


‘small rod 
hole drilled in one 
end slightly smaller 
than a hardened 
steel hall, With the 
hall in place, the 
rivet is driven into a plain hole, When 
the ball strikes the bottom, it swells the 
hollow end of the rivet in the manner 
shown exaggerated in the illustration, 
‘The walls of the hole, usually cast iron, 
expand to a certain extent and allow a 
slight head to be formed, which is suffi- 
cient to prevent the rivet from loosening, 
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A gomplete ie 
sidseteondens: 


i ot 
aioe ated eapacity 


muita your oun with “RASCO™ Parte’™ 
Fai Spey Con B0-F Pak Pace ew Yoru. 


MAKES A COMPLETE(S 
MACHINE. SHOP 


You Asked For It~-Here It Is! 


What the Radio 
Buyer Should Know 


1 radio booklet that tells How to Buy, 
Install and Operate for Best Results 
Br llio reception, tow Inach ext mt ape RO 


fou cam cat Gown this cont, atl what ejuiment 
Wrelanie? 


he Popular 


Mend care for your it aoa to gti utmost out 


lar Science Inateese 
250 Fourth Ave ‘New York Ciey 
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Old 
Bill 


| says— 
Ww 


WEEN, working cast iron on the 
lathe, take out the chuck jaws 
and screws and wipe off all oil; this will 
save you lots of trouble. 

Do you know that a finishing reamer, 
when’ used with a little oil or com- 
pound, will cuta trifle smaller in diam- 
fter than when i¢ Is used dry? 


‘ete white lead mised with tard ot 
makes compound for chasing 
Threads, put {eon the work with & 
brush, just ahead of the cut. 


Oil should be figured in terms of 
quality, not quantity. 


It’s much better to oil your machine 
‘every morning, than to bathe it in oll 
‘once a week. 


‘A good planer hand will wipe off the 
ways every morning (as dust will accu- 
mulate overnight), then apply a little 
fresh oil. Change the olf frequently in 
| the cavity and roller oilers of the bed. 

For this purpose a good syphon can be 
| made from an old rubber bulb and 
lass tube. 


‘A bar of ordinary washing soap dis- 
solved in hot w: 
added to cool it, will make a cutting 
compound in a ‘pinch, when nothing 
better is at hand. 


wver use water to cool a bearing that 
ws become very hot. As oil will run off 
land do little good, use a bar of common 
Soap. This expedient sometimes will 
prevent a tleup in such an emergency 
&s when a heat is being run from the 
cupola in the foundry and any shutting, 
down would mean a loss. 


Pliers Adapted for Knurling 
N OLD pair of plices was converted 
into the handy knurling tool for 
small work il ‘The pliers were 
ed, slotted and drilled for’ the 


ing bolt. 
needed to use this tool. 
‘The job may 
ibe done on 


‘A handy muting tool for 
esl wor, made from pliers 


For siuxe a narrow slot of a special | 
width, it is more economical to use 


saw, provided the depth of the 
cut is within the range of the cutter. The 
concaving is done by mounting the screw 
slotter on a gang arbor and using the 
cylindrical grinder —H. C. 


mith enough water | 
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ASK .. ANY. . RADIO. . ENGINEER 


Trae 


wu | 


RADIO‘A’ 


| BATTERY, 
fi 
This is the 
| 
| 
) 
| 


Burgess Radio 
eA”? Battery 


CA spEcIALLy designed “A” | 

|| battery for radio service. There 

|) is nothing like it in its field, 

|| _ Proportioned to permit ease of 

| handling and convenience of cab- | 

| inet assembly and storage, you | 

|| may expect this new Burgess cre. | 

|| ation to give you the length of | 

| || service and dependability under 

| all conditions for which all prod 

| ucts of Burgess are noted. 

| Ifyou are using the ordinary 

| type of No. 6 “A® battery, we 

| suggest that you learn for your. 
self from the Burgess Radio “A” 

the measure of service you have 

a right to expect. 

Ask Any Radio Engineer 
Bunrcess Barrery Company 
Gromnat Sates Ormce: Cuicaco 
| Condon Factories and Offices: 

‘Niagara Falls end Winnipeg 


BURGESS 


RADIO BATTERIES 
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© wie cheng Sart. 
Far ahead of to- 


day’s accepted 


standards—the new 
Amplion Cone with M.A.1 


type unit 


In quality of reproduction 
it sets a new high mark 
for others to strive for 


Oe 
paneesinn bn 


tothe striking developments embodied 
in the new Cone Unie. 


Que important feature of this uit ie 
the feltlined stylus prowction bar which 
Paeeetesg! Purpose drpose. Fine, pro: 
tecws the seyus itself against any pom 
sible injury. The fle lining, o scylus 
fanchor, neutralizes che harmonics of 
the stylus ise. 

This model employs a new principle in 
Cone’ cgnsructiona 14 cone being 
‘mouned on an 18% sound board whic 


the cone to form a resonating chs 
‘The unit, cone and sound boa 
assembled on a rigid bronze bracket 
with a handsome bronze base, 
‘The sound board is finished in dark 
walnut, which, with the gokl-nished 
the center, gives this instrument 
raceful beauty and dignity. 


Wri ro us for pricelist, and 
lieratune illustrating and. de- 
scribing the new Amplion line. 
‘THE AMPLION CORPORATION 
OF AMERICA 
280 Madison Ave, New York City 
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Cutting Threads Accurately 


(Contin. 


doweled together. 
permits the parts to be hardened and 

d. In use, the gage is put on a piece 
of plate glass and if there is no light 


visible between the tool and the gage, the 
tool is correct. 

‘To check the tool gage. a male gage ix 
required, as shown in Fig. 3. ‘This is of 
thin sheet steel, roughed out, hardened, 

for accuracy. One method of 
itis to hold it on 


grinder. ‘The head is set for three 
sions, which results in making the angles 
60 deg. each. The gage cou 
ground with the aid of a sine bar 
‘The width of the flat on a USS thread- 
ing tool should be measured carefully for 
is hard to do unless 
le an expensive vernier 
I 3 is shor 


Uirend gage too 
‘method by: whiel 
"hel Bae d sharp and 
Sy yee 

ength B is measured. Distance D. 
corresponding to width F, is com 
from the formula given. ‘This is. sub- 
tracted from length B, giving length C, 
to which the tool should be ground. 
The grinding is best done on a surface 
grinder, as hand grinding is apt to be 
Inaccurate. 

‘A fixture for grinding the tool to shape 
is shown in Fig. 2 ‘This is made of ma- 


re 


ria? 


Seup for roughing cut (Fie. 6) and an 
‘cata ued in making fishing cts (ie. 


chine steel, pack hantened. | With it 
‘anyone ean grind a threading tool accu- 
rately on a surface grinder. It insures 
thatall tools will be of the proper contour. 

It is essential that a threading tool he 
set at the exact height of the lathe cen 
ters, level on top, and at the same time 


square with the axis of the lathe, ‘To do 
tely a gage such as is shown in 
Fn ‘Vis useful. ‘This is held between 
ters. It has grooves turned in it for 
setting tools for the three comme 
used threads, and also a flat at B for 
ting the tool at the correct height and 

ith the surface level. The flat is. ad. 
justed with 

allel with the 


me plane as the flat. 

‘The finishing cuts on accurate threads 

are best taken with some type of spring 

threading to 

That shown 
5 has several 


ecaslogns tad 
to be recommend- 
ced if a tool is to be 
made, 


sspeciall 


varied by 
ing the bu 


Fig. 8. The Theeewie 
parts in line and 
allows the tool to "gi 


etal 
ta have been 
I the thread we 
ccrately. Ifa carefully ground and get 
fool were broben durleg’ the roughing 
operation, much time and effort would 
ive hee wasted therfore is better 
poliey to uae a separate 10! for roughing 
the work . 
in Fi ays ds for 
roughing out e thread, “The tool cuts 
tn the gad only, the chips coming of 
Hong curls. The wide ofthe too 


37 deg, 40 that i 

to the full depth, leaving 

for the int of the finishing tool to 
The compound 

lightly fess than 30 deg. 

the tool is fed. forward with, the com 

pound rest screw. 

When finishing the thread, the most 
important part is, of course, the last 
fev thousandths. Here shouldbe die 
played the patience that makes for 
success. ‘The last few cuts should not he 
of more than about a thousandth on a 
side. 

For determining the position of th 
tool when making these cuts, the arr 
ment_of a dial indicator as shown. i 
Fig. 7 has been found much more sat 
factory than using the micrometer 
on the eross-feed screw, as it shows where 


they will be used to 
eter of the thread. In their absence, the 
well-known three-wire method can be 
used for measuring the pitch diameter. 
‘This is shown in Fig, 8, where the for- 
mula is also given. ‘The wires may be of 
any size that will | (Continued on page 107) 
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Cutting Threads 


(Continua from pay 108) 


t on the sides of the thread and pro- 

ject above the top. Itis cool the 

Work before meastring it, as it might have 
‘thousandth. 

1y of the suggestions given for 

cutting male threads are also applicable 

internal, threads 0 

important things about in 

is to have a rigid tool holder and a lathe 

that does not chatter. 


thod of measuring the size of 
threaded holes is to pour a molten mix- 
ture of sulphur and graphite into the 
hole. When cool, it can be screwed out 
and measured with @ micrometer. S 
phur shrinks very little in changing f 
8 molten to void form; that is why it 
he used for this purpose. 
For cutting threads in steel, lard 
ly the best cutting fluid. For 
rate threads, white 
with the lard oil improves 
1. Cast iron ix threaded dry, 
bronzes may he threaded dry 
h lard oil as a lubri- 
is usually found to be 
where it is desirable 


‘Two Methods of Holding 
Short Pins Vertically 


How two pins may be held wt once by means 
ofa collar and 4 toolmaker’ vise camp 


‘OR holding short pi 
dsiling holes in the 
h success the two methors illustrated. 
In the first, when the clamp screw is 
tight 


second method shown, 
is held in a tap wrench, which is 
ern KENDALL 


Holding «pin upright by means of « tap 
‘wrench gripped between the jaws of clamp 


re plug can be | 
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A TEST EVERY 
MAN PAST 40 
SHOULD MAKE 


Medical authorities agree that 65% of all men past middle ago 
(many much younger) are afflicted with a disorder of the prostate 
Bland. Aches in feet, legs and back, frequent nightly risings, sciatic 
pains are some of the signs—and now, a member of the American 
Association for the Advancement of Science has written a remarkably 
interesting Free Book that tells of other symptoms and just what they 
‘mean. No longer should a man approaching or past the prime of life 
be content to regard these pains and conditions as inevitable signs 
‘of approaching age. Already more than 40,000 men have used the 
‘amazing method described in this book to restore their youthful 
health and vigor—and to restore the prostate gland to its proper 
functioning. Send immediately for this book. If you will mail your 
request to the Electro Thermal Company, 4072 Main Street, Steuben 
ville, Ohio—the concern that is distributing this book for the author— 
it will be nent to you free, without obligation. Simply send name and 
address, Don’t delay; the edition of this book is limited. Western 
Office, Suite #72, 903 Van Nuys Bldg., Los Angeles, Calif, 


FeO 


100 SCALE PLANS OF OLD 
and MODERN SHIPS 


Bay to bull and, 
Ket tent oro 


PHASATROLS 


An Effective Stabilicing Device for 
Radio Frequency Amplifiers 


Price $2.75 


made Fi 


Gamers iting of the 
Victoreen Universal Cir- 
cui lingtopreciseplans 
and definite instructions, 
assures the success of your 
‘Victoreen-Super, even for 
the most amateur of amateurs. 
Victoreen Transformers 
Are Precision Instruments 
‘These wonderful translormers—the 
bart of the eireut--are actually 
‘tuned to a precision within }{ of 1%! 
(Other Victoreen products are built 
wihthemume ceresodaccumcy They 
oarantee Bine quality, selectivity, 
{ange and volume of your Vitoreen 
‘Ask your dealer or write fr flder. 
Tar Gro, W. WALKER Co. 
£525 Cornerie Ave.» Cleveland} 


‘VICTOREEN 


Imagine your set without the 
fre 


squeals caused by. radi 
quency oscilla rs 
control these " 
‘assure better reception by 
Stalling Phasatrols. 
Phasatrols can be used in most 
radio frequency circuits. Very 
‘easy to install and adjust. 


‘Sen for special pamphlet Unting verious 
ELECTRAD, Inc. 


Depe 68 
175 Varick Seret, New York, N-Y- 


HELECTRAD 
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Keep 
Your Copies of 
“POPULAR 
SCIENCE” 
in the New 
Big-6 Binder 


There Js so much useful information in 
Popular Science Monthly that many readers 
have asked us to aupply them with a binder 
In which they can keep a permanent file 

To meet this demand we have had de- 
signed the binder pictured above, Bound 
in two-tone Arteraft (looks ike ieather— 
lists forever) with the name of the magazine 
stamped in 24 Carat Gold on the cover, 
this binder will securely hold 6 copies of 
Popular Science Monthly. 

New copies can be slipped into the Big- 
Binder as easy as inserting a letter in an 
envelope. 

‘There is nothing to get out of order—no 
screws to. work loose, no keys £0 pet lost. 
This binder will lase a lifetime. 

“The binder is as beautiful as it is useful— 
ie will be an ornament to any library table. 


Only $2.00-Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 of more. Because we are having. 
them made in quantity for our readers we 
fean make you the special price of $2.00 
including all delivery charges 


Popa Sep Morty, 

Now Yor. N'F. 

Pens tec me your Big-6 Binder bound in ewe 
Artal with" Popular Scenes” Monthy 

mpeg the ewer it gu Carge Golda 

ion $1 09 anal We undertond that there 

on (her change of an tar 
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Fastening a Table Top 


How to Apply Wooden Cleats Which Allow 
the Surface to Expand and Contract 


Before the frame is glued together, chisel 

mortises 5 by 14 by 3 in, at intervals of 
from 12to 18 in. in each rail. The inside edge 
ofeach mortise should be % in. from the up= 
peredgeof therail. Ifyou prefer, cut acontin- 
| Sous groove witha plow plane or on a dadosaw 


Cut cleats 34 by 2!5 
marking gage to 1 

fone end with gage agains 

placed against table top. On the same side 


raw a'line ' in. from end, You can lay 
fut several in one piece and sever later 


‘Saw out the waste wood, or saw across 
the grain and chisel away the waste 
with the grain, if you prefer that method 


Lay top upside down on flat surface, 

adjust frame by measuring all sround, 
and mark each corner so that frame may be 
replaced quickly if it is accidentally moved 


Place blocks clote to comers and 

intervals of 12 to 18 in. Leave at I 
24 in. between end of each block and the 
zai to allow for expansion of top. If wood 
is hard, bore small holes in top for screws 
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Wi Wheels 


(Continued from pare 21) T 


ayoetcian topic wi “shiek i IT’S WHAT THE YOUNGER CROWD THINKS ABOUT IT! 
nae 
firs 


‘woul Ji 


have 
ily he Tae worn L NX OW the whole world 


vernon his face when he had 


Started toward il at the end of Che race, tnt talks the language of th 

er aol f 

poet nly Ge pppoe pemget peserstion; follows, 

{i Da ow oh ae a their fashions, plays their 

fg te ero ates oe flashing games—andobviously 

ed teen om hs Dean MT ‘eben opinion ca tbaoze 

had looked for a minute as though he were matters vé seriously, for 

et beg ee et Geyoungreed omen Eversd 

a ae brand is the largest selling 
aa a Rea tae quality cigarette in the world! 


Wool the trouble tod Hin 
pont office, toy where everyone coukl ed 
ott i pleased Gil 
Wie thanks, Mr, Werden,” be sid, a 
ratte lookin Si eyen “tethers png 
{o'be a motor engont race im Chico ia Ne 

er, and 1 figured that Hf 1 stayed howe 
veryone went aay Tcuuld work all day 
Inthe bar intend of the shop. ‘They're olfer- 
2 two-thousand-dolar prise fr that race— 
ie stayed home ahd worked ike sin, 
while dita trtinphiantly escorted Abby and ber 
to a three-day nemo atthe Pai. And 
ined the race.’ It was t be bekl on the 
teconil of Novernber, ad up to that day” nth 
cane ot of the he 
a came, byway of Gi 
isn ru, ater all 
igh entries” Tt had been 
poned until Thaskagiving Day. GH wert 
Mork again, harder than ever 
Ietore 
10 take w te 
tras there to watch, ‘everybody 
tealys Everybody bat J 


NTE, barn doors opened and let 0 


ticket as was never heard in Wendenvile, 


dashboar 
top, with big Zach and litle Gil in it 
Gil was frowning abstenctedly” and ha 

‘onto & kind of a handlebar Uhat stuck 
fof the floor. Steering it. A 
fmnoke bellied out behind. It 
smoking lamp wick and eame fro 


What a“whale of a differ 


ce ji 


ta few cents make! 


SPECIAL| Sport Bodies for Fords 


‘of an engine that waa hung ont the frame Er Poscetain ‘mt FACTORY PRICES! 
the buggy under the nat A couple of els Paes 528% 

cate out aid went nround pulleys on the two si hacia 

ache wela Tt scemed to Beer allright. (il U/ wae wn Pee 


ended. it down toward Main Street. Kept 
ing, too, until, just after he had turned the 
‘commer, it stopped 

‘GIL grinned foolishly: and elimbed down; 
grabbed hold of « crank that was sticking out 
from ‘one side under the seat and turned it 
Sars, hoosh! S-s-s boosh! and that was all, Tt 
dlida't start again, 

Hey! Get  horse!™ yelled a ribald voice 
that sounded much like Jim's, and that started 
the crowd to suickering, then laughing. After 
fa while Gil gave it up. Zach climbed dover 
frou his seat und called " Give us a hand,” 
they maneuvered it back into the barn. It 
‘wasn't much heavier than a Studebaker wagon. 
Gil closed the doors and that was the end of 


& 
inte ‘Chicago | SPORT FACTORIES, Aurora, Illinois 


RINT 9 YOUR 


th a perma 1500 MEN 
hy at ‘you save your money an’ buy AND WOMEN 
a tora Sin ald ko er senate Rav nit 
Sols atthe pan fc hat ering. See er 
en pet e  ee Sete cee coeiane moc oan 
a salar ray. 6 tabi) (oe Bee se Protabie dlenided work Write today 


Gil looked up from” (Cestinat os swe tin | |W. T- RAWLEIGH CO., Dept. NY9967, Freeport, Ill. 


© This seat on « radio, te! or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6. 


10 


Roofs that leak 
now easily fixed 


[0 TROUBLE at all to make roofs 
watertight with Rutland No-Tar-in 
ing, You can apply it 

‘And there is no mainten 


R 
and quickly 
expen, 

Rutland NowT 
‘coat of asphalt 


in provides a perfect 
; a anes gh 
"Te wil not craw, sag, harden, peel 
or blister’ For any root 
ot surface. 
Tosst on Rutland at 
your hardware or paint 
fore, Save money by 
mating the coupon 
Ss Brot 
lay” Con, Dept. Ret3, 
Rutland, Vermont. 


‘Rutland 


No-Tar-In 
ROOF COATING 


RUTLAND FIRE CLAY CO, 
atland, Vermin. 


jon about NaTarta, 


FREE TO BOYS 


“THE SHOOTER’S ART” Send 
eee SSE STs Now 
‘tender. rane eto 
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Whirling Wheels 


(Continued from page I 


,- “T'm not interested 


“*Afight pay. yu Stick some shafts om the 
back end an’ fet him pash if you doo't want 
to look at bors," andthe cnrwd cached 


it strikes me they's a lot of 
"Yeah, lots of foals,” a heavy voice inter- 
rupted. It was Zach's booming frou 


hie ae 
pa eg re 
Scie i ak 
EEAE ah 

— 
ceefanaret 
ngeige ane bo a 
9 ei Ett pd 
mantis fated 
Site eet tallies 
ioe eure 
fore the Bist race af Kind in Ameria, 
ween 


THERE. were sic entries, two driven by 
clctricty and four with hydrocarfon en 
ine, Two of these mere Benses, catered ty 
Sitereat men, onc s Duryea and one « Hager 
Wagon enteral hy" Macy's department tore 
in New York. "They ace from Jackson Park 
fut to Bvanstoa aid ck, but only two of 
them really most. ‘There were several inches 
{i mow on the ground ‘with a crt f ie on 
the lectric were stalled iy it wad wo 
Tailed to get traction in the snow. The 
Roger Wagua rade fa race, but dropped out 
telore the nish, one Bene ‘completed the 

fume several hours Tate, and the winner 
Charles E: Duryea "An" Gil was hoa 
i brother Frank like he was one 
Othe family,” sah Jim. “The fity-fouriie 
Course was covered i an elapsed time af ten 
oars and twenty-eight. miautes, «running 
time of seven and ove hall hours. Average 
tras better than seven mules an how! 
night be something kn them thing,” 

alter all” 

Tere ta" seid Gil in Me quiet way, ated 
rev dim lntened-—with m twiakle in his 
fas on the wrong track, that was all. I've 
spe pear pe gin and Thun 


todos pt an Oto 
(pana hag b choty the ae 
Vicente ha theirs wat 
‘aging and hed jus been patented 
in te application to whedled vehicles by a man 
tamed Selden. But his send Duryea Uae 
tht Selden was wrong, and since Dury bd 
proved the other engine, Gil wat changing. 


HEN it was that Jim aid hi say, “Vea” 
he jer, *if Sou re mechanic eng 

tem together. 
ny don't see you doing anything to brag 
Git aod hin buegray epee 


Naw, why should 1?" drawled Jim. “But 
11 be racin” you an’ your imitation threshin’ 
tachine one 0” these days—if you ever make 


‘One that run.” 

Tt was Gil who on this time, and big 
Zach Wenden had a Btle chuckle to himself 
‘There are times when ridicule, properly ap- 
plied, has its uses. 


ace?” Gil L “What with, a high 
mee 


run, but not a day of the winter passed that 
there was not some of tin the region 
of the post office. Gil had to wail for his new 
nein to come, et fee thnk ee 


i's wagon did nt 
TW aftr he of the Sey at 


= Gil worked with a sober jotensity that 
hie iad not shown before, even in preparing for 


the Ch 

"The racket from the Caxwell barn got to be 
2 niisance. ‘The neighbors complained that it 
Kept them awake far beyond their bedtime, 
and Mrs. Canvell's patience became exhausted. 
She would have requested Gil to find another 
hhome except for the fact that she had found 
Tis money better than none, ax Abigail had 
said. Hecent advices had” promised. some 
‘omey from her husband's estate, but. ia the 
meantiae—she compromised by waking Gil 
pay’ rent for the use of the hara and stipulated 
hat all noise must crase at. eight. o'clock 
Hacked wp by the ihre yt wa hee 


wan to-do but agree, though he 
oatnocd te work, aietiy al iia 

“Won't you take me for a ride the next time 
you make a text 


"This from Abigail across the supper table 
fone evening when the frost was leaving the 
mand Te was when Sr. Cavell would 
ve changed the subject then and there, but 

she had Tearned that, Gils consurning inte 
lay i afer of wectanicn, no of the ear, 
‘Gil was safe, Tle 


AT don tk Tia belt” be was rep 

“*Tdoa't think Ti better,” he was replying. 
“You we, when I go ott f are whe 
TM get back. “When Lam, youll be the fat 
tno ee ragatse 

"But why not now?" inited Abigail, “I've 
been out With Sie whea he's brokea’ down, 


and—" 
“Abigail, Mr. Herrick is ready for his pi.” 
HE. got no ride until after the race, which 
was run an Saturday late in May Zach, 


Sho had wn teh the la with ater: 
ing opinion as to the quality, of & ja, ns 
tain selected as the referee,” The course wns 


tics Each iver war to ike song's fodge 
td the race wa toe rum to its end wit 
inp from any outsider. “The atart was to be 
‘tae at nie clock, one wagom to leave mead 
tthe other and the winner to be the one whe 
tmade the tp. in the shorter ly 


That was because the condition of the roads 
‘made parallel racing impossible. 
‘The two wagons were oddly characteristic 


of ther owners though both were steered by 
he saine handlebar arrangement and driven 
17 Otto engines. G 

ith its meckaninay 
Kavi orem ooking with ia engin 
CSmceald by Ure body Tt had lower, heavier 
t,o ae ar ome People, facing 
Tnackoward asin the sane to being 
ed with hoewes in the ety. Such dinar 
in appearance, backed by the fact that Jim's 
‘ras’ manufactured: prodict while Gis 
Ine made, created «sharp division of opinion 
that wag eine bck by mane. ie race 
‘promised to be'a great eveat, jee. 
Mille could ace it allot not. 


MHEY drew lots for the start and Jim 
won, leaving at nine o'clock sharp. He 
tick Lem Carson with him. Gil follomed at 


Jim, ‘The something first saw at one side 
Suaeeecetee aaa 
team with an exceedingly irate farmer holding 


up a warning hand.” (Continvad on page £11) 
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‘QUIEWEL-Exird Thin 


UDEBAKER 


A Motor Boat 
-for. 


‘The Supe Eo camps on ay ope baat — 


ene eae 
See at our 
RENE & 


gixbtto | 


—will start you on the road to 
success. See Money Making Op- 
portunities on pages 114 to 135. 


Boot wh 
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Feo a ap a Sie 
Sed Fach to go forward and hap el te 
Horse, and Zach mat» Grade 
“Tim, it seme, had come tearing down the 
reads the horses had bogun to act wp, sod 
dim whined pat yling someting el 
hosed pst yelng someting et 
ie'aad tis tm were pt inte Uh fence 


RTH ie Saipan thin “Zach Wenden 
iy him, and beld the 


Sige betes 
Tay ale oe 
celia seat ears 


Side. Wherever they struck a smooth place 


OULD have a” he a if they 
watched their horses. But they get =o 
intra ig this ey forget. Then everbody 


owns. Twice during the trip they were de- 
layed. Once the trouble was with the belts 
that drove the rear wheels. They 


Sipping of. Tt took Gil nearly an hour to fx 
ie "Tie other time the steering gear broke 
hey almost went into the 
ive Gal an ped den i 
tod ha ested to te oor coe in 
Front of the seat and brought the wagon to a 
‘op. “Gil patched the break with a wire and 
1 ail frou his tool Kit—another thietymin- 
Ses tad hey went on. No sgn of Di 
after that. 

What with breakdowns and the slowing 
down for bad reads and sncomprehending 
hors, it es aero bafore they Mach 
the outakirte of Elmoot, ogress wat 
very dows a walk im fact, for Gl thee Zach 
to walk ahead, like a circus tan before his 
clephants, and alm the horses they met Tt 
wat San, ad there were plenty of hore 
to watch, too. The cautivus proceedion prov 
12 bese fertanste ons, thong fr we ty 
‘were loping around the square on which the 
‘Sourt house stood they sav Lom Carson. He 
‘ras siting alone in te wagon surrounded by 
trerowd, and when they asked where Jie wan 
fe maudt “Locked up. 


TT DEVELOPED that Jo had parsed his 
‘customary tactics in going through Elmont. 
‘Ove runaway had resulted, fortunately with- 
fout harm except to a brand-new buggy, and 
the local constable had ordered Jim to stop. 
fm runnin’ a race,” dim had cried“ 
can't stop. Tl come back an’ fx it up. 

"Stops tel ye! bawled the constable, who 
‘was loping along beside them. Lem had seen 
Signs af rage and warned Jim to obey, but 
hat was not for Jim. 

+ Dont you know whe Fam?” be called back. 
“Tm dim Wenden, Zach's som; T1I—" 

“Don't care if ye're Grover Cleveland, Presi- 
dent o' the United States! I order ye to stop 
inthe name othe lm paste the occ. 

i lnee Sin stopped, ‘engine run- 

sing. aod the toes of hoses a the itching 
rb Send the square continued to snort 


stop that jie!” ordered the constable, 
‘and Jim changed his tone- 
ww look here, (Continued on page 112) 


a — 
Making a “GO” of 


New Developments 
Give a machine every benefit 
of latest developments, and 
when you are through you 
have everything but "GO." 


‘The man_who runs the machine 


And these men go by actual 
‘count of what your machine can 


does. 
GO of machines by 


records the output of any 
machine where 1 saft-reveltion 


‘ates an operation, 


Sen a em ay st 
ie nce un Sted ih on 
Ber to te peeve as tora 
Prcewihfow founds ciltted 
than, eoehel? se. Stack Rotary 
iho saa 
pea rr 
Shuler counters from 0p. 


Speed Counter 
Here’s the handiest instrument 


for finding revolutions per-minute of a 
shaft or fywhee.. You hold the tip of the 
‘counter ‘end of revolving shaft; 

Fy when the second hand of your 
fratch eames to 0; release presure when 
minute is up. A spring clutch controls the 
‘recording mechanism. 


FREE—We'll send you the big 
Veeder booklet. Shows count= 
ersfor all machines and de- 
velopment-work. 


The Veeder Mfg. Co. 
44 Sargeant St. Hartford, Conn, 
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On Parade 
In Camp 
At Home 


our “Musical Pal” 


Ww 


IETHER you're a Scout or not, 
ll find a Hohner Harmonica 


every new thing that comes al 

‘A. million boys last year received 
fre instruction books and learned to 
lay the world-famous “Marine Band” 
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(Continued fro 


‘im reached down and stopped his engine. 
Ihe aid, very softly for Jim Wenden. 
Tee's fi this thing up.” 


aoa im said Gil, 
“You eam pet him ut, can't you?” aid i 
“That'd beoatade hep 

"Oh well this diferent: 

[Amother bour was boat 
jal "Te was three o'dock 
fore at's ton to ase payment fr the 
iad elaled tothe elge of town, : 


IL gets half hour start,” ruled Zach then. 
Tar you! His eyes rere taking, “Hdd 
spler you" His ees were trialling. “Hl 
Wh toi Lem,” and they were of. 
omesard bound, thingy seemed to go bt 
ter for Gi had learoed a few tricks fle ob. 
sto for tatty ale oe 
That jumped of is sprocket, aid alvaye 
nearye, Be be meee the clasaing Oo 
ed the other his troubles ceased 
Furthermore, beh learoed to gage the oad 


‘home, when the steady pushing sensa- 
fine vanished. 


‘8 nmcothly Funai 


‘congratulations. 
rho anger and shawed tone. He knew that the 
Benz had come from Europe, where already 


wu 


there were a number of producing factories he 
knew that this race bad taught him many 
things about his wagon. He was going to say 
0, but Jim was otherwise engaged. He was 
standing ‘erect in his wagon and searching 
tigate rod yl 

Here's the winner,” he yelled, grin 
“where's them flowers?" 

‘Silence. ‘There she was, not far from the 

cclge of the crowd. They. pushed her 
the cleared space about the wagons, She dis. 
Bll empt ede and began to pea, bt 
im gave her no chance. 

Ail right,”” he ried, “IML take a prise 


ie leaped to the ground—the side opposite 
where Gwar staning--and made mize 
Tern his arma, He was gong to is ber, that 


ins in fan, though he had never made 

ei her dct. Rod 

Plays Her blue ayer 

Fell free and sung 
°ainging. palm, but what. chance ha 
Sanit those ; 


0 ONE, had seen hie rsh around 
‘cago, but ey saw him ative. They sa 
in demonsirte Uh ene may” pas of ee 
with the patience of Fob, bat ay nt ive for 
Tiyear beneath th sams pot with eB cs 
‘thy Camel and not fll vt 
Glarm. Suppose the cold eye 
twother had been constantly preset; nuppose 
theta td teen in comsogplecn, itt Gl 


Sil made a violent effort to hit him again, 
bout his reach was too abort; his fst swung 


sat, Wa ok we ar wen rape ome 
{st He twisted violently, swung myain, and 
struck. Then Jim shif tis psa G 


ip, setae 
‘He had Gil 
Famine lock. 


Jef erat and laughed loudly 
Ieples inthe pail grip of 


Tat he forgot that Gil was mad, and indif- 
ferent to the threat of pain. Gil jerked, some. 
thing anapped—the bystanders heard it—and 
he ‘ope last futile. blow before he 


ted. 
‘didnot the slightest damage, that blow, 
No physical damage, that is. But the punish 
iment Gil took inorder to deliver it, the very 
foothardiness of it, swept him on,” past the 
place where fool's deeds take them, into the 
realm of a man's estate. Jim Wenden, com 
‘queror, was defeated then and there: defeated 
ity-a crowd that shouldered him roughly aside, 
atu by the gel who rushed to give aid to an 


FAD enough? Better take your go-wagon 
‘an’ run along howe, san.” 


fis 


The feud is on—two youths in bitter 
rivalry for speed supremacy and for the 
‘ofa blue-eyed girl. Even in de- 

feat, Gil Herrick has won the first 
round. But what of the next? 

'Next_month’s installment is loaded 
with dramatic situations, unfoldin; 
the romantic story of the beginnings 
motordom. 
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‘ZonronaTion 


VEST POCKET 
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Accomplete law course—clearly anal 
in understandable English. It is a daily 
guide—a manual of relerence for the busi 
hess man—the law student—the justice of 
the peace—the notary public—the farmer— 
the cleryman—the merchant—the banker 
—the doctor. 

360 pp. Price $1.50, postpaid 
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Commander Byrd's Story 
of Lindbergh’s Flight 


(Continued a0 


fon our Polar flight because it is not reliable in 
hhigh latitudes. Conversely, neither Lindbergh 
‘nor Chamberlin could have used my sun com- 
‘pass during the night over the Atlantic. Engi- 
beers Knew well that the earth inductor onm- 
‘pass was a practical and accurate instrument 
tinder ordinary conditions. But it took the 
flights to Paris and Germany to win for it the 
full confidence of the great body of laymen. 

In like fashion did Lindbergh and Chamber- 
lin prove the reliability of their other instru- 
ments. “Had their altimeters been sluggish or 
inaccurate at night or in fog they might well 
hhave crashed to the surface of the sex before 
they could have caught themselves. ‘True, we 
have been using altimeters for a long time 
now. But it is profoundly reassuring to know 
that many unbroken hours of high speed fly~ 
ing does not put them out of kilter. 


EXT to the compass T thik we should 
Nits ot om tats tae ire 
inne bth vie, it Bae ae 
Seed oe cht Vie kus e's 
Keng tisk Toes te no Soler Dongs fod 
Nits iar ed tales fo bas oped 
WP auch ters" Ate eee ae 


irplane motor is tested “on 

the block” before it is installed. Th 

data on its fuel consumption and shows up 

inherent defects in design of assemblage. 
ing room are far from w 


store and 
tainute to 
hhuretor and engine are put to tests that are 
impossible in the Iaburato 

‘Airplane industry is still in its infancy. So» 
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When Commandant De 
Pinedo left Italy on his recent 
record-breaking flights 


he insisted on carrying a Sb. can of 


SMOOTH-ON NO. 1 
and in the last minute personally sent 
out a rush order for this Smooth-On 
to be billed to himself 
This insistence on Smooth-On for 
possible engine repairs, where every 
ounce of surplus weight had to be 
avoided, is good evidence that 
Smooth-On No. 1 makes dependable 
repairs. Get the Smooth-On habit 
and you will quickly find that it 
keeps many dollars in your own pock- 
et. Try it on the following and sce 
for yourself: 


_IN THE HOME 
coping leaks in steam, water, gas, 
ipes,_ mending cracks, 
breaks or leaks in furnaces and boi 
ers, radiators, tanks, sinks, pots and 
pails, making loose handles tight on 
umbrellas, kniv mers, brushes, 
drawers, ete, tightening loose screw 
hooks, locks, door knobs, ete. 


ON THE AUTOMOBILE 
Making bursted water jackets and 
pumps good as new, stopping leaks 


few are our manufacturing plants that one 
nearly always thinks of the stunt plane as built 
‘essentially forthe trick itis to plas. Lindberg 
‘actually tried to order such a plane, but failed. 
‘When he bid oa the monoplane that finally 
took him to Paris he had to accept a type that 
the company he approached could regularly 
Iwaild, and was able only to add somewhat in 
‘way of dimensions to make it St for the 
great venture. In other words, planes similar 
{th hie could be turned out in’ quantity with 
perfect ease, Is not this « true step forward? 


LTHOUGH aviators are primarily inter- 
‘ated in the technical ‘aspects of the 


free evbstening between te poopie of 
new understanding between 
‘America nnd Germany’ 

“The New York-Europe fights suggest that 
tense international situation may well lend 
itself to mitigation by the exchange of eavoss 
bya. I predict that once trans-Atlantic ser 
ice is established. say twenty years from 
tov, there will be lifeste tatuesol Lindbergh 
od Chamberlin in the home ofie. 


“They wil certainly have deserved it, too. 


tn radiator, hose connections, gas tank 
and gas, oil and exhaust lines, making 
a fume-proof joint between exhaust 
pie, and tonneau 
cater, tighten 
ing loose ‘headlight 
posts, keeping grease 
cups, hub caps and 
nuts from loosening, 
and falling off, ete. 
To get perfect re- 
sults, write to us for 
and se the Smooth= 
On Repair Book. 


ware el 
FREE Boon [ysc.iH you rum 
6a SO 


atany 
of necesva 


= I 
Doi with SMOOTH‘ON 


‘SH Communipaw Ave., Jersey Clty, N- J. 
Please nad the fee Snootl-Oa Bepalr Boake 


7b, or 5-lb. tins 
hardware store, oF 
direct from 


az.. a i 
Return this coupon for a 
FREE copy of Booklet 
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your age, schooling, experience or job is now, investigate the amazing opportunities open to you. 
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mighty short time! But 
rayne. training 


Ninety days- 
in those brief 12 week 
‘ean make you a master of electricity. We 
couldn't begin to do it with books, oF 
intel Jenn. We coulda" hope to doit 

‘correspondence. 
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HERE'S trouble 
ahead for men 

withlittle education, 

Big changes have 

come over condi- 

tions around you, 

and unless you un- 

derstand and FACE, 

them, you haven't a 

chanceinathousand. 0. Mier 


Millions of men armed with DIPLO- 
MAS are marching into the battle- 
grounds of industry. Thesehighschool 
and college graduates are elbowing 
older fellows with less education out 
of the way. They are grabbing off the 
best jobs and promotions. What 
chance have you in competition 
with them? 


A New Danger! 


It’s true that up to ten years ago men with 
only common schooling could make some 
‘ort of « living. But remember then they 
were competing with uneducated men like 
themselves. 

‘Today, you see the youngsters of your own 
family, of neighbors, relatives and friends, 
all going to high school. Three out of five go 
‘on ‘to university. 565,000 graduated thie 
(year, and the number is increasing. 
Employers know this. And you will find it 
Iharder and harder to get a good job or to ad- 
vance against the rivalry of men with MORE 
SCHOOLING, You are up against = 

real danger. The cards are stacked 
‘against you and unless you do some- 

thing about it, you are headed for the 
bread-line of employment —or hard, 
physical labor 


©. C. MILLER, Director Extension Work 


La"eraing: comtrmet for the 
ot Syears UNDER PENAL” 
Yor MONEY REFUND! 


MjmericanGSF chook 


Dept. DC-75, Drexel Avenue, and 58th St., Chicago 
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Only One Way OUT! 


It may be impossible for you to go back to 


‘that employers prefer to a DIPLOMA. ‘That’ 
expert knowledge, specialized training. 
Get that and you're safe. With schooling 
‘lone you have a fighting chance fornuccent 
But wrap your head and Angers around an 
expert ttaining in, say, Drafting, and. you 
fan laugh at the man who has only a diplo- 
sa to fight you with, 

You can get that SPECIALIZED TRAIN- 


MONEY-BACK 
GUARANTEE. 
Better look into 
this QUICK! 
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First Plane to Germany 
(Contino sae 1) 
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Shorage aycton sited bo thal creer, 
crecylay” dupliaion of” Lindbergh's sod 
Ghataberin's feats isn matter only of foance 
tind the relatively abort ine neceamry to 
Phi te stroctutea It say be s relly by 


nberlin and Levine flew at all Jevels 
from seven to seventeen thousand feet in an 
effort to dodge storms. cl 


peo fae to lighten 
ipa weather the storm, ‘Before sean 
an bavme peeccal the setkersics 
adequate wenther data must be avait 


Weather stations slong the ocean,” myx 
Grover” Loening. noted “aireraft designer, 
Coupled with developesent af Ue seapinse 16 
have an equally long range, would result in 
Hight wits a period of ten 


was to get 
doit, natural 
plane would % 
‘One reason for Bellanca’s confidence, of 
ise, wa the fact that the plane, only a few 
weeks before, had established a new wor 


nual departare 
ined 


sides the wings, almost every part 
plane helps toift sme of the weight Even 
the wing strats are built 
thine" they hit Tew. hundred 
total load. z 
ture trans-Atlantic planes, Helance pre- 
diets wil be redraft rather than 
de-engine panes wuch ms 
berg used Tn case one mot 
wl be enough reserve power to fy th 
Teed. ‘there will be species 
aie tn these 
‘buy their tickets 
1 board the planes just 


planes; and passe 
bet their paso 
‘as they board ships 


Witt hic proec come tee em 
portryobitacles, chilly the if 
ef catging hea To lle pint oat 
iy Glenn Foner sin Trae 
Atlantic flights. will take place with the 
tetblnne of” lig tions Curtin 
{elegraphn, "but will Not” be commonplace 
nth, revolutionary invention in" amitive 
ower is” accomplished ‘not like to 
enc when och an invention may occur, 
Br? We slendy inthe minds’ of practical 
inventors. 

EV. Hickenbacker, fano 
ace, predicts that within B 
wwii ‘demand and have 
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Posttaster-General W. 


MONEY MAKING OPPORTUNITIES SECTION 


a 


Are You Hungry For... 
P ‘ Serial ‘ 


ABE ROR 2 
red.blooded, 
daring he-man? Are you eager for a 
life of constant thrills, constant 
citement and fascinating events? Do 
you crave adventure, popularity, ad- 
miration, and the applause of great 
wds?' Then why not get 
Aviation Industry—the gn 
venture since time began—the great 
est thrill ever offered to man? 


Think what Aviation offers you, 
Thrills such as you never had before! 
The praise and plaudits of the multi- 
tude. And a chance to get in on the 
ground floor where re- 
wards will be unlimited! 


Aviation is growing so 
swiftly that one can 
hardly keep track of all 
the astonishing new de- 
velopments. Air-mail 
routes have just been 
extended to form a vast 
aerial network over the 
entireU.S, Airlines and 
airplane factories are 
springing up all over the 
country. Men like Henry Ford are 
investing millions in the future of 
commercial Aeronautics in America! 
‘The possibilities are so tremendous 
that they stagger imagination. 


Everything is set for the greatest 
boom in history. ‘The fortunes that 
came out of the automobile industry 
and out of motion pictures will be 
nothing compared to the fortunes 
that will come out of Aviation! 
‘There is just one thing holding it 1 
—lack of trained men! Even in the 
beginning thousands will be needed 
—and generously paid. The oppor- 
tunities open to them cannot be 
over-estimated. Those who qualify 
quickly will find themselves on the 
road to undreamed of money 
success — popularity — and promi 


THEN CHOOSE 
AVIATION! 


PICK YOUR JOB! 


Exhibition Manager 

Airplane Contractor 
jlane Motor Expert 

‘Airplane Designer 


Easy to Become An 
Aviation Expert 


Get into this thrilling profession 
at once while the field is new and 
uncrowded. Now—by a unique new 
plan—you can quickly secure the 
basic training for one of these won- 
derful high-salaried jobs, at home, 
in spare time. Experts’ will teach 
you the secrets—give you all the 
inside facts that are essential to 
your suc And, the study 
Aviation is 
the actual 


is chock-full of interest 
—and so absorbing that 
you actually forget you 
are studying. But best 
of all are the ultimate re- 
wards you are fitting 
yourself to gain! 
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Sumber FREE, 
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Bare Hands 


(Continued from 


cross-legged by the wheel chanting a wild song. 


“THAT Kis Joe was drowned they knew 
‘but they knew also that his crew could tell 
them what had happened to Parker, and 
they went forward ta the forecastle hatch, de- 


Iland and turn them over to the authorities, 
‘They'ce scared tif, and Tuginana could keep 


gy eee 
iene tea ick Saad. 
smelling “oreeaste ans shouted for ‘the 
fren tacome on deck: ‘There ano answer. 
‘The erew were quivering sith ight fa the 
hunks cure that oil mre devia had jolned 
‘Tapinama's ope. 
“flout soe of them out, Ova” ordered 
"Thornton. "Bring mn ou deck! 
Gomak'unbetingy eat elo, and 
appeared, prenatly, wth the mate, whom 
ili mike Gent cola and posed up the 
‘Want more man?” asked Oomak. 
in tha questioned Thoraten. 
wepled Oomake 
do. Do you speak Englis 
asked Thorat 


‘The man grunted and nodded his bead 


mn 


Je Vat did you do with the white man you 
foo way fom Devil “dense 
‘Thoraton- pee 

"Not nothing,” quavered the mate. 
Where is be!" thundered Thornton. 
“He below. He in hold. T get” 


ME fellow started aft, Ovmak still holding 
‘to his collar, the others 
the lying? asked Williams 
Stn hanged 1 kao,” replied Thornton 
“But if he is Fl wring his 

‘The mate stopped beside a hatch, an 
started to take the tarpaulin fro it 


fs he in there?” roared Thornton, furious 
at the thought, 

The mate jerked his head up and down in a 
frightened ‘ped. ‘Thornton threw him aside, 
seized the tarpaulin, ad tore it loose. He 
fitted the hatch cover with the aid of the 
others. 


But Thornton did not reply. Instead, he 

leaped into the foul-smelling hold, and seized 

his friend. For a moment he could say nothing 
tears of joy filled his eyes. 

‘How did you come here?” asked Parker 


his feelings. “Come, ou 
fer, Tl boost you up.” 
‘questions were rained on 


turned me loose there, after setting every one 
the task of watehing me. Twas there until about 
a week ago, and then a Coast Guard cutter sud 
‘denly appeared, and they barely managed to get 
ime away ina cance. We were in that flimsy 
thing for two nights anda day, and finally 
they got me to the schooner.  T've been in the 
hhold ever since. rightful, in't it? Say, 
haven't a cigarette, have you? Oh, of course 
not. It seems to me almost as if’ you must 
Ihave come direct from home.’ 


wean seeping the horizon with them The bea 
‘an glasty smooth, and not a breath of ait 


Stirred. ‘The sehooner's sails sagged Hstlessly 


fs the vessel lay becalme 


better’ than t 
sand head north, By 
you did it I don't know. 
‘Sworn it was impossible. 

“Hop i ted ‘Thornt 


shove you how she works 
‘Witlianas was staring through the binoculars 
int the wert. 


Williams pointed 
“dont k 1," he 
replied, “but she's headed east, and so are we, 


Ears leave Oomak and Tuginana here, and 
‘ake our boat out to meet her.” 


TWASanbourlatr thatthe City of Spokane 

Yokohama to Seattle, clanged her engve 
‘vom telegraph dai to amp ‘ear the 
‘rary long ite atenmer that ‘atl wo wily 
sraved to he. Hr ul was crowded with que 


a to pick us up,” 
Petipa | 
aa eee pee 
SET en aac ot 
ete, ee ics 
Seen erat 
ee 
and the engine room telegraph clanged once 


Well, by George,” remarked Thornton as 
he sorrowfully watched their handiwork drift 
slowly astern, “We made it at last.” 

Indeed you did, old man,” replied Parker. 
And Tdidn't believe it possible. By Jove, 1 
can get a cigarette now. 

THE END 


Explosions Caused by Machinery 


ON Ase chs the ale ie bea 
with dist or any kind of finely pulverized 


vicinity. of i 
‘where fires may’ result from these explosions. 
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Lindbergh's Great Partner 
(Goninon zoe) | 
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Soe fas ee ee Ws werkor teen se 
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US ine the hoi ofthe ving 
tmechaitiam of the earth inductor compass 
which vl be deserted ate erie a 
Upper end « tiny winduall which, nt m apeed 
through the eof seventy le an four 
thore, petrates enough power to run a ana 
‘dynamo concealed inside the fuselage. 

"The heavy” wooden "legs" to which the 
Ianding wheels are attached are atreanli 
tar are the bracing struts which hold them in 
Place, . They are bollow for part of their 
Uept, to recive the plungersaftached to the 
independent aslo the wheels. These plungers 
‘ct on concealed springs when the plane lands; 
tind the wheels themacives are cimbered, oF 
fet at an angle inclined. inward from the 
‘ertial, to prevent undue spreading when 
sign or Paing "oer ph ved 

‘itch forthe plane Heel; but’ plas is 
useless without an eagine, and the engine of 
Lindbergh's plane is a up to date as the plane 

Tn two important particulars this Wright 
Whirlwind J-8 motor ‘represents an advance 
‘over anything which wat in general use when 
the war ended. It is air-cooled, 
tpinders are arranged. in ciel. 
‘central crank. shafts thus reducing the length 
fu might of Whe sat a rnc. Te 
type of design, in which the 
Uohary, is known as a radial engine 

‘Constant improvements have made this 
Wright, Whirlwind the most’ dependable 

fon motor now Te is stand 
ore makes. 
nes. Tt_supplied. the motive power for 
Commander ‘Byrds fight. across the ‘North 


then by doing nwvay wit the radiator and ite 


‘contained water. Moreover, all danger uf 
Fresing i liinated. 
indbergh’s engine the rush of the 


in 
machine through the air, at from sevent 
188 miles an hour, prodices a current of aie 
which is intensified by the back-wash of the 
propellers, and which carries off the heat gen 
erated by the explosions in the eylinders. ‘The 
cylinders themselves are machined from stee! 
forgings, with external annular or ringlike fins 
at carefully-determined distances, to give the 


largest possible radiation (Cninyed ox page 125 
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the least ar resistance. The eylinders 
ore of 4.3 inches and the piston stroke 
ches, the nine giving a displacement of 
hes, which produces about: 225 
horsepower at 1800 revokitions per minute at 
sealevel. At high altitudes the power is reduced. 
Lindbergh's engine weighs approximately 
$08 pun, ep and rey fr operation, 
or just over two and a half pounds per ho 
power. Lighter engines have been built 
Erties have produced above 500" horsepower 


‘with an engine weight of 880 pounds, ‘But 
there was the additional weight t the water- 
10 be added, so that in practice 
Linubergh's engine is about as light as any 
oved able to stand the strain of 
fight 
tside diameter of the engine is forty 
five inches: its length from the front of 


ler hub to the point of attach 
iselage is only twenty-se¥ 


fay manifo 
‘he efi 
down to 

fend of th 


cla. 
ne except the pistons 
frou special alloy. steels th 


mT 

1. Tgnitio 
the engine which pulled Lindbergh 
plane 3087 miles, from New York 
sine gti 39 hor an 


average of 108.7 miles 


i 

| of gawaine and 118 allons of ol Pat 
I 

{record which would rejoice the heart of many 

& driver of a high-powered automobile. And 

uarkable, 

The average 


engl reported, wee 
te 
Ticep this plane in 
id hin wy none 
‘ean,’ Lindbergh had’ at his 
unand collection of controls and i 
otto all airplanes, 
iar to the onary 
sirmen, Those 
fare the earth inuctor compass and the 


grounding as they are to 


*Pised in th 


little 


dow over his 
‘ventilation, 


mapas al 


the navigat 
the needle 


forth to be expected. in that latitude and | 


eaitde, batts needle, in Hight, ie never 
mat pte : 
rth inter compas, invented within 
the las five years by Maurie ME Biterngton 
thie enginesr ofthe PoneerLoatrument Com: 
any of Brooklyn, i the atest and most tsefel 
fall Yo aerial navigation "Ts pe 
lela un the fc th be ath 


direction, from pole to pole. 
short a huge leet 

As every. atude 
dsmamo consists of 
rotated at right angles tothe 
leetromagnet, or Beld. It follows, then, that 
if coil of wire is rotated rapidly enough at the 
proper angle to the earth's magnetic feld it 
trill become a dynamo and generate current. 
‘This current will fw (Continued en pao 125 
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Lindbergh’s Great Partner 
nbd fs i: 


the sume relation to its poles 
1 does the magnetie current in the fel, and it 
fan be taken off from the armature poles by 
means of brushes and led through wires to 
perform whatever work itis capable of 

‘An interesting fact not often remembered is 
that the angle at which the brushes make con 
tact with the armature poles determines the 
potential of the transuitted current. And 
this is the fact on which the earth inductor 
‘compass is based. 

‘low the little windmill sticking out of the 
fuselage, already referred to, is small ara- 
ture, rev ‘vertical axis 

always at rig 

yenetic field. The 
the power to keep it rotating 
{current taken off Frou: this tiny 
ich the earth itself is the Bild, is 
carried tou gulvanometer or indicator mounted 
fn th st board in front of the pilot 
When the brushes are set s0 that no eurrent 
whatever is being taken off the generator, the 


uth of the armature poles 
ial is nero whet hes re east and 


]OW, to find out the direction in which he 
had recourse to the 
‘of devices 

the cat 


trol. 
His right hand, with a little era 
dicate 


progestin 
ese fase 


Inurked the points of the compass, with fig- 
tires corresponding to those an the galvanoe- 
ter, north being indicated by sero, ‘This 

onneeted with the gen 


rotating the brushes upon the poles of the 
‘armature. The little galvanometer needle 
fereep buck to 

feastand-west 
moved, vith 


the dial point tothe exact pola ofthe com 

pas tov which Une plane heading 
it scumds complicated, tis one of the 
simples devices possible, and its accuracy x 
far'prenter than Ghat of a magnetic compas 
ore than tree or four 


mills of the point at which he had nimed. 
"The other innovation used by Lindbergh to 
and one which exited the 

nny sizer, the 
{s"the periscope. ‘This i simplicity, isl 
Teg’ tee tial tees ck ea thet 
af «common brick though somewhat longer, 
tach open at one en x0 they wil telescope one 
over ite other Now aca rer at an angle 
forty-five degrees in the end of each part cut 
fan opening opposite the mirror, alae the two 
parts logether 0 that one mirror faces forward 
nd the other backward, and. you have: the 
fesentinls of Lindbergh's pes its 
ite the upper et ‘corner ofthe instru 
tment board of the Spirit of St. Lows, so that 
theavintor can look atone mirror and se there 
the reflection of whatever is reflected upon the 
‘ther mirorywhen the ostercad of the pericope 
isestended beyond the side ofthe plane. ‘That 
isall there is fo it, It was added to the plane 
fasan afterthought, when it was realized that 
the inclosed cockpit’ would ive the aviator 
no opportunity to nee (Centined on page 18) 
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ahead of him. Crossing the ocran that made 
Title diflerence, but over land, and especial 
inlanding. ability to lnk ahead was important 
‘The rest of the apparatus in the cockpi 
Lindbergh's plane te part of every airman 
tipment. Chief of the controls i the "joy 
Sticke” the lever which controls the ailerons 
fand the elevators Pull the joy stick back= 
Ward and the levators atthe tail of the 
plane turn upward, the machine rises 
e'forsard and the: dewent hnegins. Mowe 
the Joy stick to the Tight and it simule 
taneously depresses the lett aileron and lifts 
the right, one, banking the plane tothe right. 
A" perfectly-balanced plane will Ay ina 
‘Straight hotizotal ne, except for wind def, 
‘rithout the piat’s band upon the joy stick. 
Constant eosumption of gasoline, reducing 
the head load aad s0 changing the balance, 
made it necessary to equip the Spirit of St. 
Tous with a device whereby” the elevators 
‘eld be held in slightly deleted pontion, 
‘which could be changed from time to time, 
inorder to let Lindbergh take hs hand off 
the jy stick hong enough to set his compass 
‘control, eat a mundvicl. mark his. chart ot 
thake entries in his log. ‘This device ia Hever 
ist under the instrument board, at the pls 


to the right and turns the plane horizontally 
in that direction, and viee Versa 


buretor, ignition switch and oil pressure gage, 
which are stnilar to those used in autorn> 


i inclinometer, 


Lindbergh told the reporters in Paria that 
he rose to a height of ten thousand feet to 

fahove a sleet storm, which threatened to bring, 
him down because of the weight on his wings. 
How did he know he went up ten thousaned 
feet? The altimeter ix the instrument that 
tells the story of height. It is am aneroid 
Iaroaneter, the principle of which is that if you 
exhaust raat of Uhe air from a thin wetal bo 
‘with flesible and corrugated sides, then seal 
the box, every change in air pressure on the 
‘outside of the box will cause the sides to bulge 
foutward, if the air presure is reduced, o Uo 
Ualge inward if it is increased. By connecting 
the sides of the box with a delicately adjusted 


“The sealed barograph 


fected with a clockwork “mechanism. which 
rounds Gu chip of paper every cheuge is 
arometric pressure and therefore every change 
in altitude over a piven period of tine 

‘An interesting application of 2 principle 
docovered more thea tors bansied Yonrs age 
by the French philospher Pitot is the air 
speed indicator. Pitot found that if one atm of 
‘Tahal abe ae placed beriontaly 
Stream of water the eight ofthe water in the 
‘vertical part would increase in a certain ratio 
1 the speed of the Bow. The samme is tre in 2 
‘current of air, the preaure n'a tube around 
Stach an sir Cored is Bowing: increasing ta 


proportion to the speed of the air current, So 
the straight end of the long Pitot tube which 
projects forward from wnder the plane's left 
‘Wing, far enough forward to be out of the pro- 
peller's blast, as expased to a current of air 
‘whose speed’ is precisely: that of the plane 
itself as'it rushes through the air. Midway 
between this opening and the tube's other 
‘end is a flexible diaphragm which moves with 
the increase or decrease of pressure, and ac- 
tuates the dial in front of the aviator which 


indies bis speed hough the ai in "ilen 
Phe her device to aid the pilot in deter- 


mining ‘his speed is the tachooeter, which 

tes like the speedometer of a car, except 
that it shows engine revolutions per minute 
instead of miles per hour. Eighteen hundred 
‘2 minute was the maximum reached by Lind- 
berg’ engine, when he wus climbing out of the 
sleet stora off Newfoundland. 


ITE remaining two instrumentson the boant 
the bank and are 
formation, 


tlacendings also whether be ie ting to the 
Fight or Tet. Tt ln highly necessary nsteo- 
iment for night fying, when no horaon is 
wale: fo Tact tha airmen are 
Taal, under such conditions, to tll by the 
cies eter iy ari de 
‘works on the prineple of ape 
level. A horizontal if an aleoho ‘? 
cerine mixture contains w buble t 
iy its ponition whether the plane 
ldewayt Below it on the insttument hoard 
iaile one arm of «liq tube. The 
Tiguid level changing with ach dip or upward 
Ail of the plane, shows the fore-and-aft inclina- 
tion from Ue horiootal. The bank aad turn 
Indicator, like the first ‘of Une incnometer, 


the prairie of 
in turning to right or left without tilting. 
clement ofthe turn indigating 
‘stall ig-driven  xyroseope, 
‘opeented ly the presnure obtained fromm ve 
ite,’ tu oe mare 
‘eine pi fd tapering or far 
Satwerd in bth Gretna crv to nent 
ia lowe presmure of any Bul passing 
it to a meh higher pressure at the 
constrict 


tr ial stay’ ight along with ts parent x, 
talliog the vintor instantly. whether he io 
steering astra 

Titany wonder that Lindbergh said “We 
Almost as complex as his own human struc- 
tare, many times more sensitive in many 
respects, as delicate at 8 woman yet stronger 


Sed ite space with uncanny prec 
sion and terrific speed. How can help 


‘August, 1927 MONEY MAKING OPPORTUNITIES SECTION 7 


Thrillers Defy Gravity 
Coton st 0 


cars are equipped reduce the shock of collisions. 
With arin progrer in sveral pats of the 
sort, this season fs Brogeht nrevval atthe 
Turks of the “eyclorama’" An elaborate me- 
Shanieal portrayal, on 15-y-S0font screen, 
of the Hattie of Chater Thierry’ bar boon 
peo in yo by rv a Lana Pak 
Gooey Inland 
opts a obtaleed iy wang sr plated 
crcens at vari distance from Une observer 
Sal parts inthe cyloama, uch a the motor 
trucksy tanks, anda bridge are movable and 
the 
sam fen “iw 
feport of that gun ed 
fits, jets of seam, a set of drum, rifles and 
‘anchine gun make the bate realistic Lee= 
turers expinin the engagement, ui progresses 
trom avarie to sunt in aut titi 


Tormer years, probably the best known example 
(of this Lype of entertainment. 


HE extremes to which amusement park 
promoters wil go to attract pubic atten- 
tion are exemplified ia the “Surf Bath® at the 
Pallades Amusement Park, Palisade, N. Jy 
Which plungers at one end of 1 ltge pool 
hue the salt water by lifting heavy blocks up 
ul down, behind. kvand screen, producing 
ep the Se 
‘the oppo- 
wrth tered 
righ & Pil 
‘New York City. "The 
Nicholas M. Sthenek, 
0.0 


Surf Bath, according 
its aller, has accommodated 1 
Degple in eighteen years 

“The red letter day’ forthe concession parks, 
strangely enough, are not the holidays, but the 
‘ates before the holidays. The three big sum- 
inet holidayy—Memorial Day, Independence 
Day,, and Labor Day—provide variety. of 
rctivity’in themselves, but the nights before 
those days, when people are relayed in. the 
realization that they de Hot have to report for 
‘work the mest das, being to. the amusement 
parks the bigest throngs of the year. 


Controlling Radio Volume 
(Continved from sane 64) 


hhow much you cut down the audio amplifica- 
tion, the detector tube is bound to be overloaded 
‘on al strong signals, resulting in distortion. 

“Turning down the audio amplifier tubes by 
fa shenatat will decrease the volume, but the 
situation is not the same as fo 


is concerned. Conteolling the volume 
ming the detector tube is equally bad 
xecting a variable high resistance across 
the primary ge secondary wining of eter the 
Tira or second stage audio transformer 
food volume control on small sete using not 
‘more than one stage of radio-frequency ai 
fication. ‘The best place for the variable 
resistance ia across the secondary winding of 
the first stage audio transformer, between the 
Gand P terminals of the instrument. With 
riany types of audio transformers: the extra 
load neross the secondary changes the amplify 
ing characteristics and so causes distortion. 
With cheap, old style transformers, the 
result maybe an improvement, but with 
fooler instruments the eet is fikely to be 


Esorxnens acevEvise for a new railroad con- 
necting Siberia with Turkestan have dug up the 
skeleton of gigantic quadruped suid to have 
ive three million years ago. 
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Even Worms Solve Puzzles 


(Continued from page 34) 


the answers, ‘This disposed of the telepathy 
hypothesis Finally came the tre sittin. 
‘As anon asthe experimenter fave  problen, he 
involuntarily bet forward slighty to see what 
the hare wl do, "Then, hen he ight me 
beef taps ad been givers he straightened up 
the leat bit "The hore, the lookout forthe 
movement, responded by ceasing to tap. In 
‘ther words while the trainer thought, be 
tras teaching the horse arithmetic and len: 
faings, be was really teaching him merely 
‘Sms code ef" when to ata tapping and 
‘when to sop! 
“ far as i known, all 
2 complicated type by 
table in ‘ala tere, "The. great 
Endy’ of experimental evidence shows “that 
the mentality of animals im of very primitive 
fonder. That animals do solve soe simpler 
S| pet, rem Be Seemed 
frequently. 


solving” 
lower animals 


KE te mate of ening ae 
Tint ey tote ace 


well within the scope nf the racanin, pore 
upine, ex pion 


the atch i operated by a string. ‘The 


dither inside a box, usually 
wi tree ‘or outside’ the box a 


Tal tml“ oc wt the latched 
solve the problem at once, of evurse. Instead, 
the first success is somewhat of an accident. 
attacks the barrier with claws and 
teeth and unfastens the latch by chance. ‘This 
tells him where to concentrate his efforts, and 
tempt becomes easier. 
ls trck do you suppose the 
animal understands about Iaiches? " Does he 
know how they work? If we move the latch 
{to another part of the door we find that he 
foes to the same spot as before, seratching, 
‘at at the latch, but at the place where the 
Tateh wsed to be, 


New types of prob bones are constantly 
being devise. One of thexe 2 product of the 
Iaboratory at Columbia, is Mlustrated on 


Page 3. This box. a0 perfect mechanically 
TRE operates without sound, ha an enter 
‘cage to keep the animal om the table and an 
{ner cuge Containing food. ‘The door of the 
fod age. be ht ya magne, ope 
Wea ‘the rat stepmom rigger stn the 
thor to the rears Even wheat be does thi 
however, he has no way of Koowing that ti 
ding open wnt he hae 
"Fas problem, 't difieult one,” it 
rushes dirty 
te te id thence nt the fod cage 
fats on the average. require 
tay sixty trials to learn this acts Some of 
test require les than half that many, 
the dullest require wore than a hundeed. 
Animals vary in intelligence just as we do. 


UPPOSE we make a box s0 complicated 
Sree anal bated on (1 tua in 
plug, (2) to pall a string. (3) to shove dawn 
‘on a-crom bar, and (4) to Et a latch. If be 
imises up the order the door will not open. 
‘This is a neat problem for anyone, but. the 
¢ and raccoon can do it. Monkeys 
‘because of their great manual 
show much skill at’ this sort of 


Problers 
From the moment of birth, and Jong before 
ego ae os, ove o tnhy whe ot 8 
concern, crawling about, washing its 
fice and ‘jects out of the way with 
its feet, ‘Why? If it cannot see not bea 
‘where does the stimulus come from? The 
‘answer is that it rust come from ins, and 
itis this inner compulsion that scientists call 
drive, But instearl of being mystical, iti 
Toor ikely the result of a fteral physical 
‘condition, such as an empty stomach. 
Paychologists often have wondered which 


of the various drives—hunger, ses, fatigue, and 
0 fort he greatest part in eontrolling 

3 life, Which in hardest to. over: 
‘come? Which produces the greatest external 


‘etivity? 
ia an elec 
fend the 


object of its search—cither 
its mate, or its young. ‘The el 
but always the same, serves as an 
‘The question 
‘come the obstguction 
sults ths far are in favor of hunger— 
within certain limits. Rats starved for twelve 
hhours, for instance, will ross the gid oftence 
than those starved only‘sie hours, and a0 on 
‘yp to four days, After that, for some strange 
Fason, the desire for foo seems to. weaken, 
‘The rat will cross less 


cxperiment 
‘Physiologists have shown that we 
‘lo sutler more during the fiat few day 
fradually lowe appetite the longer the fi 
"The maternal drive inthe rat's weak 
smother refuses tons to her young but ll 
aver immediately to satidy het hung. 
liminary rns on the net drive atthe 
Columbia Taboratory. indicate ‘that it 
much nearer to hunger than to the tater 
itnpubes "Similar “tests are” planned 


mnakeys. 


HE. raile of a car track are parallel, but 
to the human eye they seem to converge 
ic eat oe unre evap 
‘hat human sense organs are mubject to 
ilusions. vertical line lok ahorter than 
orzontal ine of the same length crossing 
center. It two equal ares of a circle 
Placed one above the other, th 
rem larger: Philosphes 
‘we can ever know the 
ince ‘our sense organs 
trustworthy 

Animal prychologst have begun to wonder 
whether the eyes of other specks are 
this deception. Does the bin, for 
those eyes are tnuch ike 
Tile defect of vison? Alendy’ enough facta 
Have Been gathered to show that the dnmetic 
hen and the dove, t least, have nang’ of the 

ihasions that we have 
fnvestigation by Brot. Geta Revess, 

ingen Cavers, Germany, to are 
shaped areas of cardboard of ‘diferent. sacs 
wero On the sal pic re 
‘rar eprnkled but on the larger piece th 
‘ran glued down. A hen was thea admitted, 
and after several hundred. tests larnel to 
peck at the smaller aren only. 


HEN the illusion tet was made, Two 
‘arcahaped canbonrds, (his time of ex: 
actly" equal ste, were placed ne above the 
Stine oo that to the burn eyo the upper 
‘ne seemed smaller. Free grain eas placed on 
both. Unless the hen was subject to the 
fe tain the area would look etactty alt, 
Now. did the approaing ten peck the frat 
Frat xn ES dit ot She rhe 
Sver, neglecting the grain beneath ber eet, 
tind poced frou the top arc ofthe pair which 
ioked smaller, though the two ares were the 
fine aie exacilyt 
"Teas on the 


dove now in progress at 
jut the familiar Muller~ 
yer illusion which causes two Tines of equal 
length to appear of diflerent lengths w1 
tangles opening in ypposite directions are dra 
at their extremities. In this experiment the 
‘animal is confronted with a choice of two 
fies one lange than the oer. It he responds 
correctly he is fed: if wrongly, he steps on 
Shrged id and. receives ght lets 
long training. the bird is able to 
select the shorter (Continued on page 129) 
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Even Worms Solve Puzzles 
(Continuation page 128) 


of two lines quite accurately. ‘The lines a 
then removed, the Muller-Lyer Sigures substi 
tuted, and we watch to ace whether he chooses 
the line that seems to be shorter to us. So 
far results indicate that he ses the illusion 
as we do, but a final answer must wait until 

the research is completed 
‘This apparatus ts also used to determine 
shether birds cam distinguish between cies, 
squares, and triangles of about equal area 
For the crow the answer is yes-but the crow 
hhas unusually. sharp eyesight. Other birds, 
snich as the ring dove and ben, donot dis: 
1 $0 well, unless there 


‘Lealors as oan hisaell Evidently the pry 
plumage ‘ofthe male. peacock and bard of 
Jaradse is therefore not wasted, after ll 
Probably fine feathers help out ia bird court 
hips as well ax iv human? ‘This is the more 
remarkable in view of the fact that. mast of 
neste animal, auch as the dog. 
cow and probably the horse are color bi 
With the’ cxeeption of monkey im fact 
acces that very se caer 
‘The world to th Tikes, ie plain black, 
white ogra 


Hook Your Phonograph 
to the Radio Set 


thie with the least possible tro 
that in remodeling your present set you wil 
‘posts only” when 


‘milan marked pots are‘ already in the | 


set 
Connecting the ampliier of Fig. 2 to any 
fel 


pick-up device. Be sure to try reversing the 
Cro wires and chine the polarity that gives 
the beat tone quality 


ouble circuit jek 
connecting prongs instead of 


the open 
of the amplifier crew 
center two prongs in place of the headphones 
‘of your rade set, you can eliminate one plug. 
With the pick-up device in place the amplier 
will be connected to the phonograph. When 

the amplifier will automaticaly 
ta the radio detector circuit. 


upliier of Pig. 2 

‘any audio ampiBenti 

in extraordinary volume wi 
‘cessful for squeals and howls 

‘Genre ackitional 

the types of phonograph 

ther apparatis approved by 


Poplar Institute of Standards, ad- 
dress your letters to: Radio Editor, Porcuan 
Scveser Mowrmy, 230 Fourth Avenue, New 
York City 


Aunccax sms plying the Great Lakes ear 
Fed eight million tore tons of freight last year 
than ever before. "The et total for the Sear 
was T21,289,502 tons. 


A connecting the | 


rr 


‘Get in on the Ground 


Floor of ELECTRIC 
REFRIGERATION 


U tave seen the fortunes that, have been 
oe inti ee 


era foe tne mon wv Get in ow 


Electric Refrigeration Offers 
You a Brilliant Future 


Experts Needed ! 
‘ie open teat for 


Special Training Esser 


FREE BOOKLETS 
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pet aversion of cable 
Aesinst. 

But the most tring ek of alli beach 
ing the cable at the ead of the voyage. For 
the big ship cannot approach closer. than [x 
tlle from the beach at best~—sometines three 
tls isthe mit. From that distance the heavy 
Tine, weighing fiftcen to tweaty tons to the 

Inust be carried through the breakers. 

1 the chiel engineer to decide how 
to be done. If the landing is near civ 
Hation where madera achiony i aia 
the task is comparatively simple. In landing 
the Azores cable at Rockaway Beach, No Ys 

iain in landing the new high-speed North 
‘Atlantic eable from London to New York last 
year. the end of the cable was transferred to a 
ightaraft usiliary veel which carried it to 
within a quarter of a mil of the beach and 
Anchored. "There & tow rope was attached to 
the cable, and a stall bout carried the rope to 
shore. On the beach a winch mounted en 
fuotor truck hauled in. and the eable, buoyed 
ty beret intervals of thirty ft, Hoted to 


AST OTHER times, however, landing must 

bbe made on some wild and rocky key in 

the South Seas, oF on the edge of an African 

jungle inhabited ‘by’ hostile sav 

there is excitement aplenty 

hhaps, except the sleek backs 
tst_be enjoled. and. beibed, 


tecks and pall the cable ashore. More than 

tc rockets have been employed to hurl at 

line over the sur, At Payal in the 

trere hitched to the cable me penal 

Cony reformed cannibals and black wurderers 

Sere date the ting. Danger re 
hie 


‘cannibals near the town of 
‘Africa. Tt takes a coo! heas 
to be a cable man. 

‘And when the eable ix 
thas only begun. There are 
in which a cable maybe 
despite its armor. Teebergs 
fasunder. “Hidden rocks may rasp. and wear 
through it. ‘Trawlers and the dragging anchors 
fof rum ships and other eraft frequently atch 
fand break it. In one damaged cable a shark's 
tooth was found imbedded. One break in the 
United States-Alaska cable was caused by 
whale, whose huge carcass was found entangled 
init 

‘Worst of all isthe little teredo boring worm, 
that eats wharves and pilings. In tropical 
waters where these pests abound, the cable is 
‘0 heavily insulated that itis thick asa python; 
Set the teredo gnaws through even this heavy 
Govering. To defeat the tereda, the copper 
‘cores cf cables in tropical waters often are 
surrounded by shielding walls of brass. 


OPAL the strane mishaps that have be: 
Talen cablon th chusle cumple occurred 
a Tew days after the fet international cable 
tras laid in 1850, between ‘Dover, England 
End Calain, France. "A French Ssherman, by 
Ghance, hooked up the cable. Thinking i 
tight be some strange species of eel, he hacked 
Itvith his Knife, ‘Th shining eopper looked to 
Ii like gold so he chopped off on much of the 
‘able ashe could and jubtantiy sailed for bom 

"The accuracy with which experts at a shore 
station 'an te break i ae gd place 
i finger on the exact trou slmodt an 
fanny. Itis dove by means a the Whestatae 
iesdge on tnctrumat which socamures cleo 
tied ‘naiaance of © conductor ace the 
act resistance for every mile of cable i 
SEcitely known, meavurtmeat of the total 
resistance of the cable tothe pot of breakage 


On the Sea ina Cable Ship 


(Continued from page 23) 


tells how many miles from shore the trouble 
ies. Thus, if the normal resistance of a cable 
is two ohins to the mile, and the measure- 
ments show a total resistance of 2730 ohms, 
the eable men know that. the break will be 
found somewhere in the 1365th mile out. A 
repair ship hurriedly steams for that spot. 


AGINE, thiatime, that you are aboard the 
‘Western Union repair ship Lard Relea, ove 
of the largest in service, at the moment a 
Wiashes in thatthe North Atiantie 
‘able ts out of comminion. “Within w few 
inours you are steaming from port, headed for 
a charted dot in the ecenn. “Arviving there, 
fn 1800-pouted" buoy, flagged and lighted, 
fee overboard and ts anchored to mark the 
Place. The work of “Shing bogina, If the 
ater oto, deep, gael een 
ie-pronge anchor fuse asthe hho 
TT the depth is tnile or more, special graptel 
is tized which, once it hooks the cable, ca it 
part and atthe same time clutches oe of the 
Stvered ends and brings it to the mrface, 
‘On this job an ordinary grape! ie uscd 
arth, ina tigaag over the line ofthe 
cable, steams the reir ship, dragging. the 
Jrapnel over the set oor, whtle every pal on 
‘in recorded oa the dynamometer 
feale. "All'at once’ the peinter onthe scale 
Ieape upward. ‘The cables hooked. Tien i 
Stop ber! and heave in the towline, Power: 
fal winches haul the cable" up to the ship 
then two men, slung over the side in bons 
rt fasten it weurely with stopper chanson 
sch aie of the grapael. Tetween these slope 
prs the cable is ext 
Blectricians in the testing room beg 
search for the flaw. The side nearest 
found oe sa, is hued 
Sropped overbord. ‘Then the ahi 
head, heal other end. Bos 
Slecriciane report thatthe. fw passed 
inboard It ir Yound to bea deep gage in the 


cable armor, aif bitten by 10m 
Constant chafing by a h 
through the cover 


core. Quickly the damaged pa 
‘new section spliced in its place. 


HITS done, your ship returns and picks 
the buoyed end. Carefully the two ends 

tare soldered and spliced together, and at last 
whole once more, is flung back to 


ce mi the meer deve 
Cable aw certain natura adentiages 
hich make this pomble., Ht alford eerecy of 
ream: re frm static and tier tere 
ference encountered in the ethers and it pro- 
idee a permanent record, of every mesma 
teats ‘Morerver, amaningly ile” power tx 
Topuired to. operate cable. Orinarly the 
Tage needed for siguats acre Ue ocean ie 
about ty volts 

"Ae for sped of transmission, the recently 
achieved capacity. of 2500" letters a minate 
ieronly the begining. in the opinion of cable 
fexperts “Perma eles mado even 3000 
Fetters a minute," says one enble company 
cexceutive. 

‘At that rte, should everyone af the worl 
500 submarine ables be perma, 9.50,000 
letters could Hash thedt way under all the 
canes every tlvute, bearing mesmege. 


Hawaii's New Quake Observatory 
JPEAsTHquakes: in the Pacific Ocean will 
earthquake observatory of the U.S. Coast and 
on 

——-——"| 
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Skin Troubles 


Gleared Vpoften in 24 hour. To prove 
pimples, blackheads, acne, 
na on the face or body, barberd ite, 


ES.GIvENS, Ci Kansas City, Mo. 
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rapNy 


at HOME 
ee 


SoARIEENIERISDS OL MOLES 


$10,000 | 
Men 
at Home Needed 


Each of Us Has 40 Slaves 


‘Occasionally a railway locomotive is given 
100 loaded freight ears to pull. Suppose that 
such a train is nine tenths of « mile long, and 

the Tocomotive develops. 1,000. borse- 

At that rate, a locomotive developing 

sveloped in the United 
freight train of 100 raillioa 
cars And from the locomotive to the caboose, 
the distance would be equal to more thas 
three and one hulf times the distance to the 


‘Automobile manufacturers alone are adding 
2 day to our 
ill other, sources of power constantly are 


being developed 


in he ol sensei api disappear 
‘lead, most drudgery in lnnate 

a shyoorsper being ected 

de excavate. ‘Slachies sn the covert 

‘hich i handled on tracks or in elevators 
poured into mokis. Stel beams appent 

Ainge auto tracks. “Derick drop ube cables 


ge Fear 
place and riveted. wi 

Tn a buge factory a lad 
often 


finished ph 
fand delivered 1,000 wiles 
‘who push buttons and throw levers, although 
the east igh a acore of tons. Ni 


these days, yet for every man whose ha 
fare callosed by labor there is one whase cal 
Kouses have been caused by golf clubs. The 

me—in America—when calloused 


it. behind si 
‘and ‘pull them, 


ing to the pursp. We use v 
automatic refrigerators and auto- 
tuatic furnaces. We freeze ioe creat without 
uring a.crank, and boil water by pressing « 

machines and pianos are fun 
motors.” Talking machines change their 
own reeneds, wind themselves, and autor 
matically stop.” Clocks are wound by elec- 
tricity. 


FOVING stairways and elevators carry ux 
‘tp and down in oar buidings We have 

aur pits taken by dropping x cin in 
i We talk acre ocean. We actually 

ace by wie and by radin. We dive beneath 
15 rcp remain diy We ot pon a 
race and are propeled by the power of am 
Sry. In none of thes things iv strong back 

farm eatin 


Fifty’ years ago 
started, Now every day sees something Dew 
to make our lives still easier 

‘Where will it end? Will the time come when 
‘work will be eliminated from the earth by the 
power of our machines? 
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Sump into 


Big-Pay Man like my 
thousand other “boys” who 
‘earn $12 to $30 every day 


‘i 
Sid Tu chow in way youl quick 
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hat pa 
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protection is increased with the addition of 
TBetal ath, All the pumervus varicties af vege 
{able fibers employed in inslation, from cork 
to flag, are subject to charring with suicient 
bat, but they are ot apt to Hae or eontnib- 
Ute io a vigorous Bre If you surface these 
tasterials with plaster or staceo, you kill two 
Binds with one stone. ‘The com 
[promize between insulation 
Ripends on circumstances, inclading the om 
ered preeeace fr oe tng’ rath 
than anther. "Among the factors to consider 
vol house 


HIGH SCHOOL |Eeseaore es 
COURSE IN [Pao 
TWO YEARS 


P THE neighbor's roof is covered ith wood 
ingles, it may well decide you to take 
in the makeup of 


| woot 

Probably not if subjected to a, ood hot 
lace, "The asphalt wil melt and burn lon 

th its fet base However, the mineral se 
incing of these shingles ios, wot ebeou 
‘himsey sparks and fn case of real Bre t 
Anite do hot fy about ike wood. Asal 
footing may bave am asbeste bose, which, 
{Te improvement on felt. Perkape the best 
af aophalt fa trp shingln, which ae 
faced electrolytically with a coating of pure 
Copper, ‘Thess are eotirely pros agsnat re 
feat ciove while they woull rest for «long 
time, if not indefinitely, the cotbreak of an 
interior fre. 

Wat roohng materials are completly fre- 
prof 


SRESTOS shingles, copper shingles, slate, 
Ab Biro cy the ant toscrete tit, sect 
Zopper and ine, not to mention tin, Among 
{heme tere iv question of rentive durability 
ttrlougexporue to the ements. For example, 
Atnglaned Cy te will ot stand a wet climate, 
strsts and copper may be attacked by ml 
I and saiphareme gas.” Thickness i al 
factor insecurity. Asbestos shingles al with 
the generous overlap of the ctangular ot 
Ameena al cyl ae then hen 
Pisce in the stop dingonal metho, en 
Tite will crack a fad fos ‘ns in. a fe 
thas thin sate: All Uhese'mateials call for 
theathing of tongueanirgrove boards tied 
{ormfters and-a layer of rooting felt or asphalt 
full pooGogs which makes the job aitight and 
Fesulates against at and cold, Inslaton i 
edad fore surface of metal cr mineral that 
Tealiy transite variations of temperature 
sides sheathing and fety hase of wooden 
stapes enue or cnaia Kinds of te 
‘Phat etou the chimney? 


Tis the most vulnerable part of the average 


dwelling. Chimneys, along with beating and 
cooking apparatus connected to them, are re- 
Sponsible for the greatest mumber of home fres 
inthe United States. The chimney isa skeleton 
i our national cleset.. This article might log- 
cally have started with a disourse on, the 
chimney iniquity, but since this aspect 

| nar has been’ beavily harped oo inthe 


Is Your Home Safe From Fire? 
(Continued fom poe 61) 


<a 
et oe eet 
fs ae 
ici ae poet aa 
Sev pene enaie are 
pede lg oli 
iagineey teed 
soeleet gr Coke eean oe el 
rp ged Sop lank 
Seb aera es 
tena se, 
“ 


T-THE foundation. If that answer sounds 
‘obviously silly, look at the sillier fact that 
aot a few chinneys are seated on coupe of 
‘wooden posts or perched on a wooden a 
‘with a brace or two beneath. ‘There should be 
{2 frst<lass ‘concrete foundation, below the 
frost line if outside the house, and down to 
hard subsoil if within. Make the base a foot 
deep anda foot wider all around than the 
[greatest dimensions of the superstructure, in- 
‘lading open fireplace. However, itis not nec- 
fssary to have a solid mass of masonry from 
tase to ceiling’ of cellar. We may instead have 
‘two substantial columns connected above with 
a brick arch or with a slab of reinforced con 


crete, ‘Thus we obtain light and headroom 
tile saving apace and ma Make the 
two column ‘holo serve for ash 


‘open firep 


‘oot mp for 
furnace flue. ‘ " 


‘mortar waste, mineral wool of the like, resting 
‘on a metal stip nailed to bottom edge of bea 
‘Thus there ie fireproof and Hesible joint. -A 
joint of similar effect but also. water-tight ix 
Shiai atthe rot with copper Hashing 
ts Hashing is perishable. Lead and zine endure 
‘Wat melt quickly in ease of fire. 

Te fle Lining necernary? 

Yes, always: And it should be of fire cl 


not ordinary tile, whether glazed or un- 
There should be a separate flue for the 
irance, another for a kitchen coal stove, and 
hird large one for open fireplace. Tt ix best 


from each other with a 


to, separate. linn 
thickness of one brick, but if they: meet their 
joints should at Jeast be “staggered.” 

“ow thick should the chimney walla be otside 
fue lining? 


iid a ei dnglin Ta 
Teas ea ae 
Ace ocetcom O 
cai cisco a ene 
forced with metal. ive imney of cut stone 
feed a aa Saray ome 
rapa ll et we 
Ferenc ce ee 
Beg mae oe fe, an 
i arr 
sansa ten ah, 
SE Tee tom nae 
ed re econ Me 
ig cag 
Se ator ey eae ane 
imc th etl te 
Soc hil 
Kerstin ena a, 
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Answers to the Sam Loyd 


Puzzles on Page 65 
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‘The Diamond Cutting Test 


ler groups. TE 
reached 


unusually well. 


A Brain Teaser in Letters 
2.Cmb. 3. Soil. 4. Crust 


5. 
i. Easter, 7. Grill. 8. Heart. 0, Post, 
10, Trail. Fifteen minutes is excellent time. 


Counting the Children 
fore the twins arrived there were 12 in the 
househo 


‘sum until a certain 


—— 
1S OME 


baenty but also leave out of p 
very ntunbers;which be could best 


ovided 1 or @ is top number; 2 wit 
21 with 3 oF 4 up 


as denen 


ee for latent catalog FREE ‘1 tage is with the frat paves who | 
calle out the opening mumber, although 
second player abo lonky' ties of the die 


‘winning position and maintain it 
throughout the games However, the chances 


player selects 1, the second player 
Tyee 2 the chances 


he second player 
in this instance 


1 throwing 

the odds ave Sto Tapainst iim. 
If the first player selects the throw 

ofS would best Kina If be selects 4 ten 3 

fr 4 would beat him: If he selects 3, 2 or 3 

‘woul 

eat 


waning sound saber, Igo fossoued hit 
‘out in 25 minutes, you did exceptionally well 
‘The Letter Equation 
Sitting Sure for letters the esl i 
1s follows: 38 times 38 equals 1 


Words Made from Lines 


133 


Would You Like 
To Earn More 
Money-in Work 
Thats Almost 
Romance? 


esta te 
= Paani 


“There’s One Man 
We're Going to Keep” 


“Eo Wiss, there, is, one of the most 
ambitious men in the plant. 1 notice that 
ever fools away Bi ie 
Midler his" Invernation 
Schools course every 
He been the mal 
eat en, here 


‘Tom 


to oni 98" 
‘as much about’ th 


ive him Tom's job at a 
te’ the kind of man we 


ete th owes? Are 


ison ot a om Downey? Are 

iin up? Or ducen? died sass 

Ne where. you Tive, the Toternation 
ce Schoals will ‘come 


Shee 


xane 


maces, 
asses 
UNIVERSAL PLUMBINGSCHOOL 
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Hope for Hay Fever Victims 


(Continued from page 28) 


thecal and the malady diaper 
‘Some ‘cannot eat Bah without an 
attack of sesing. Others mu go without 


hay fever victims may be surprised 


Tofind tht thei rymptome cresgmrevated 
in theaters" Doctor’ Scheppegrell tld ne. 
"Virtually all modern amusement halle op 
rating in summer are supplied with powerful 


sous quantities. “The maf rule bere so avoid 


Strange Ants 


special, enormous honey sacs attached to their 
Horie’ ‘They are hung up alive by their hook 
Tike feet, on the roof wf 0 vad nest, 


where for the rest of their lives they serve at 
hhoney casks for the ant eity and are “refilled” 
iy their sisters when the supply runs low. 

“The Harvester ants of Europe yather grain 
at actually take bread with ty fling 
the ‘moistened sprouts into ino 
aves a thea i the hot sun. 
larvesters line the ceilings of the 
Subterranean nests with pebbles petrified 
hones or sbella. Even bits of gold have been 
ound, thereby: making eredible the tale of the 
ancient historian. Pliny of a race of gold- 
feathering ants in India. 

sides these curious ant tribes, described 
by Dr, Ewers in his recently published book, 
The Ant People, be tells how others keep 
small green plant lice as “atthe,” and milk” 
them for their sweet honey. ‘This was the 
“manna” of Biblical story. As found by the 
lataelites, “the taste of it was like wafers mai 
with honey. When the sun was hot it melted, 
But the manna fell on the leaves, not from 
hheaven, but from the plant lice. ‘The natives of 
Australia and other regions still prize it highly 
‘a8 food. 


CURIOUS sight, says Dr. Evers, is an 
‘army. of Nomad ants encamped for the 
fig handreds of hows of them mane 
togetver ia. ving bal, sometimes a cubic 
eee the queen end bec onthe nade Slot 


Surprising. pasageays are left open, through 
‘hich ants exm run in and out of the ball over 


they ‘never hurt each other, refraining from 

fal jaws or the mysterious 
som that some species can 
‘yards, 


inued from page 29) 


skin and stimulating the nervous system in 

hay fever eases. ‘The baths make the patient 

less sensitive to changes of temperature and to 
ir currents which would tend to increase the 
itation ofthe nostrils. 


“CYSE of the best methods of preventing 
Mp ta ter mt 
Pd dpa aha rnse ic 
ee se eee 
thousand patients sojourn at the so-called hay 
nape ae 
ae sr: Severna eng 
wees Copeg tmarnit a gt 
ae ree ome 
Seer coe mar tear erent 
Pepe ip ee gd 
as a 0g a a 
Tay wer Sey poral patina a's 


ty. 
‘The records of the American Hay Fever 


lily increasing. 
‘apparent and actual. "The a 
ddue to the fact that many attacks formerly 
assifed as simmer colds, rhinitis and recur 


t growth is 


today sare recogied a4 hay 
1 growth is de to the inerense 
ies particularly the automabie, 
wing incrensel suburban settlement, with 
onaejuent exposure. tothe pollen the 
‘oumtrysie. 


Grow Flowers 


Ants enjoy 
Dr. Ewers saya. 


‘pa 0 
‘American investigator frose ante in ioe. and 
thawed them out again alive and. healthy, 
Others kept eight days under 

when taken out,. Such lightwel 
‘hat one could fall from the top of the highest 
bn ‘the world without even breaking & 
Teg. Im some way, their senses are superior 
{o ours: for instance, an ant ean perceive ultra- 
‘Violet light, invisible to our eyes. 


RE they msful to men? Gi 
Passed’ law protectin 
econ. Gath 


ring 1 
i for the mature ants 


pillars, and in this country they are used to 
Fight the cotton-destroying boll weevil. 


Science Saves Incubator Babies 


Alii men created equal? | Some are 
uundersize and not ready for this cold 
world. For the baby weaklings that have 
to be ‘over the first rough spots, 
and particularly for premature infants, 
ultra-modern accommodations have been 
provided at the Sarah Morris Hospital in 
Chicago. In this clini quarts lamps 
furnish artificial suntight: dressing tables 
are electrically heated; and humidity 
registering apparatus and special ther- 
mometers for various pllrposes are part 
‘of the equipment. 
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road to success. See Money Making Op- 


portunities on pages 114 to 135. 
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Here Are Correct Answers 
to Questions on Page 45 


1. ‘This Spanish name—which means “The 
(Captain ”—has been given to one of the spec 
{acular mountain cliffs in the Yosemite Valley 
in central California. The great cif stands out 
into the valley from the mountain wall, like a 
‘commander in front of his troops. 


2. This still is more or less of a. mystery. 
Scattered over the eastern United States are 
roundish ills and long mounds. It is probe 
able that these ‘mounds were built by” the 
ancestors of the American Indians. 


3._ The real sealskins now on the market are 
‘obtained, inthe main, fom the Priblf Islands. 
in the Bering Sea, scuthirest of Alaska. Seal 
‘skins used to be obtained along the western 
at bat the fur bearing eal haa be ant 
cexterininated. “It now i protected by. strict 
governmental regulations. 


in Spanish, “EI Dorado” means “the 
gilded.” The legend about. it is tale the 
Spaniards heand of a. great city somewhere ia 
America, the very walls and roots of which 
were covered with solid gold. "Tt is. difficult 
how to reconstruct what may’ have been in the 
minds of the Indians or Aztecs who ld the 
Spaniards this tale.” ‘They may have been 
thinking of the Inea palaces of Peru. The 
Spaniards found neither the place nor the gold. 


5. Ambergris isnot perfume, but actually 
ity fate tat ean ite te 
body ofthe sperm whale. It is thrown off by 
the whale amd i found floating om the st 
Iago masses tia 


6. More than three fourths of the world's 
coffee supply comes from Brazil 


7. This comes frven the ancient Roman name 
for “Ireland, which was Hibernia, meaning 

Doubtless Ireland was so called be- 
stormy winter climate, which must 
d very severe to the Romans cou 
pared with the warm climate of Maly. 


8. In the Sudan, Africa, British enterprises 
have constructed a railway that runs, in the 
main, parallel to the Nile. The country is 
desert, very hot and subj tremendous 
sndatorm which frequatly coer the railway 
the roadbed from 


tracks with sand. On a few ocrasions they 
actually have blown aw 
‘underneath the rails. 


9. ‘This form of writing on clay was invented 
by the Babylonians more. than “5,000 years 
‘ako, "The soft clay was formed into small 
tablets. “While the clay’ was sift, the writing 
was inscribed on it with « sharp-poiuted ine 
strument. “The clay then was baked 0 that 


the writing was preserved permanently. 


Mountains. “Tibet is the highest 
country in the world, and is sometiqes called 
“the roof of the world.’ 


11, ‘The famous Raster Island, in the Pa 
cific.” It is inhabited by a few natives and 
who have contact with civilisation only 
at infrequent intervals. Notwithstanding its 
isolation, the island contains giant. statues 
‘carved out of hard voleanie rock Scientists 
hhave not been able to decide what mysterinus 
Prehistoric race erected them. 


12, Although most of the vanilla favoring 
catracts on the market sowndays are made | 
Srtibially, the ciginal vanilla ben sls wed 
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~~words of praise 


for 


Whenever 


/OU'VE probably noticed in your 
‘owncircleof friends how frequently 
and favorably Electrol is_men- 
tioned. It is the most talked about oil 
burner in America! 
Electrol represents an outstanding ad- 
vance in oil-burner engineering 
the choice of engineers and business 
men of national and international 
reputation, 


Listed an standard by the 
Underwriters’ Labora- 


tories, and label, “You will find Electrol heating the 
fis bytes New a: homes of such men as Mr. G. Faccioli 
ay joan Chief Engineer of the General Electric 


Company, at Pittsfield, Mass.—Mr. 

Moore, former Vice-Presi- 
ja charge of manufacturing, 
Packard Motor Car Company—and 
Mr. E. H, Broadwell, Vice-President, 
Fisk Rubber Company. 


Quiet, all-electric, all-automatic—with 
“nerves of wire, blood of oil, muscles 
of steel’—Electrol is known as The 


Goarttrecs of Sones 
chusetts Department of 
Public Safety, 


Oil Burners 


are Discussed 


6lectrol 


with The Master Control. Like a living 
hand always at your furnace door, The 
‘Master Control watches over the burn- 
er’s operation day and night. 


Electrol employs the two essential fac- 

ion: Auto- 
ion and Mechan- 
ical Fuel Atomization, 


Call on your local Electrol dealer and 
see this wonderful burner in operation. 
He will gladly analyze the heating con- 
ditions of your home without obligat- 
ing you in the least. Purchase can be 
arranged on our attractive budget 
payment plan, if desired. 
Interesting Book Sent 

on Request 
You will want, to read “The Master 
Furnace Man,” an enlightening book 


with many valuable pointers on the 
selection of an oil burner. Just send 


Master Furnace Man—the oil burner the Coupon for your copy. oe 

{ ELECTROL INC. of Missouri I 
180 Dorcas Street, St. Louis, Mo., U.S. A. Pi 4 
\ or 


= 


; ELECTROL 


The OIL BURNER with Fhe Master Control KA 


This seal on a radio, too or oil burner advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 6: 


E don't fool 
| yourself 


Halitosis easy to prevent 


Nothing retards you in business, So effective, it destroys even the 
courtship and society like a real | Had Halitosis | powerful onion odor, Listerine 
case of halitosis (unpleasant makes short work of milder, but 
breath). It is a continual offense no less unpleasant odors arising 
—and needless, too. in the mouth. 

Since you, yourself, can never And the antiseptic essential 
tell when you have halitosis, oils combat the action of bac. 
the only way to be sure of not teria in the mouth. It’s a good 
offending is to rinse the mouth idea to keep a bottle handy in 
with Listerine every day — especially be- home and office. Lambert Pharmacal 
fore any close personal contact. Co., St. Louis, U. S. A. 


LISTERINE 


IS THERE ANY? 
What is the point of paying 
more when Listerine Tooth 
Paste is a scientifically cor- 
rect dentifrice and sells for 
25¢ for a large size tube? 


—the safe antiseptic 


Amazing New Shaving Invention 
MEANS ‘No More Blages to bis 


HARP, “new” blades ev 


CF OY are het ever = wich 


That's what this ast 
{vention holds in store for 
you! Already it has revolu 
Maize the before brea 

habits of one million Amer 
ccan men, and iro them to shaving con 
nas they had 


haven a year from @ 


Send for Generous Offer = 


Dut it produces 
fee that hitherto has been 
fost unknown! Actually you 


Tr there ie no representative in 
your neighborhood, you can se 
merous offer di 


yond betel 
Kikiss KROSS! 
Magic Diagonal Stroke 


KRISS-KROSS postesses a 
mechanical ingenuity that is 
fdlmost uncanny. It employs the 


ante 


pigs KRISS KROSS © 
oe Somer Se : 


